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Bristol Britannia: 


Britain's Challenge 
To U. S. Jet Liners 







ONE 


KAYLOCK 

alf-metai self-locking 

HEX NUT 



REPLACES ALL THREE 



WEIGHT SAVINGS and SPACE SAVINGS 


Shear-nut height with tensile nut strength 
— and the lightest of ail self-locking nuts. 
250°-550° F. requirements 


Keylock nuts ore precision products produced in full 
conformonce with Air Force-Navy specifications 
AN-N-S and AN-N-10. For more informotron, write 





Probably the closest man has yet come to a Magic Carpet! 
For here is an airplane built of inflatable rubberized fabric 
—a plane which can be unrolled like a carpel and flownaway.' 
Developed, designed and built by Goodyear Aircraft in a 
span of slightly more than 12 weeks' time— it may herald llir 
day when infantrymen may be equipped with their ow*n 
lightweight, collapsible, portable plane. 

The wings, tail assembly and pilot's seat ore made of 
Airmal. a new structural fabric ilevelo|>ed by Goodyear. 
wliicii“makes like abeam"— a double-walled inflatable fabric 
connected by thousands of inner load-bearing I'fylon lb reads. 
As a result, the airplane remains rigid and maintains its 


configuration when inflated by a compressed-air cylinder to 
pressures far low-er than required by the tires on a family car. 
Tile fuselage employs llie some envelope fabric utilized by 
Goodyear Aircraft in building the Navy's huge lighter-lhan- 

So strong is this Irue-lo-lifc Magic Carpet, the only tubular 
stmts involved are those needed to form the landing gear 
and engine supports. 

It is another interesting example ol the kind of imaginative 
engineering and skillful use of new materials being con- 
stantly demonstrated by Goodyear Aircraft Corporation in 
forging new frontiers— for air progress and for industry. 


They're doing big things at 

good/!tear aircraft 

Plants in Akron, Ohio, and Litchfield Park, Arizona 
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New . . . Lighter, Smaller Synchronizer 
For BENDIX Weather Radar System 


This new SYN-IB Synclironhc-r— hean of the Bcndix* 
IlDR-1 Weather Radar System— represents the ultimate 
in lightweight design for this type of equipment. It 
weighs only 21 pounds— 27 pounds less than its larger 
predecessor, The numb«er of vacuum tubes used has been 
reduced from 32 to 19. 

The SYN-IB Synchronizer is but one of several 
advancements incorporated in the Bendix RDR-1 
Weather Radar System. Four types of antennas are 


BENDIX RADIO DIVISION • BALTIMORE 4, MARYLAND 



available. Improved contour circuitry in the Transmitter- 
Receiver unit assures even greater trouble-free operation, 
All relays are protected against dust particles by easily 
accessible, removable covers. 

Get the full story on Bendix Weather Radar. Find out 
why it is fast becoming the leader in its field. Contaa 
your local Bendix Aviation Radio Represenrative. Or 
write the factory direct. Address below. 
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AVIATION CALENDAR 

May 30-Jimc 3-Kiglith Amuial Wright 
Mciiitirial Glidt-r \lci;(. spoii.vitcd bv The 
Soaring Societi of Dailoii, !3avton. 

Jime 2-Sc>cntb Annual Mamk'natia- & 
Operations Meeting, Reading Aviation 
Senite. [iie., Reading Mmiitipa! ,\irpott. 
Reading. Pa. 

June 3-8 — Soviet) of .\nfcnnotivc F-ngincei', 
Mimmer meeting. Chalfontcriladduii Hall, 
Atlanhc Cih. N. 

inne ■*— National Kite I’rolcetion .Vssoeia- 
tion Scniiiiar on Jet Speed aath fire 
Snfet)'. Hotel Statler. Boston, Mass. 

■ 5— Spring .\sseniblv Radio 


Coinini 


n for .Veronaoties, Hotel S 


•. Boston 

iiic 13— B. I*'. CfHsdrieli 'reelmieal l''orum. 
eo-sponsored In .Ulautie .\sialioii Coep. 
and .Aimork Corp , .\tLintie Aviation 
Hangar, Teterboro .\irpirr, Teterhoro. 
:iic 17— Second .\nnual .\ir Sliou*. S|Nni* 
Mired b>' I’osI 192U A'eter.ius of Foreign 
Wars and Burlington Muiig Serviec, Iiie., 
Municrpl .\irport, Burlington. N. C. 

- 17.21— .Vnierifjii .Soeieti of Meclrani- 
inectiiig. Ho- 

I Han- 


cal Knginie 
tel Statler, 
lunc 17.^- - 


CItaeland, Ohio. 
17.30-'niird .\iiimal \l 
Confercnie.' 


21— Natiomtl siininier meeting ol 
the Imtitute of .Wronautical Sciences, 
7660 Beverl) Blvd., I.ns .Vngck-s. 

June 10— Council of the International Cieil 


June 25.27-IligU Tempeutnre .SMiipo 
siiiiii, Berkflev Canmiis, Univeisits of 
California. 

June 50— Jet .tge Conference. Sheraton. 
JcBeison Hotel. St. Ijiiiis. Mo. 

Jtil) 7-10- 'Feiilh annual .\ll.3Voman Trans 
continental .\ir Rice (Pmvder Puff Der- 
byl, -San Mateo Cimiih .\irport. Calif, 
to Flint, Midi. F.iitries close )tnic 211. 
l ot details u-rite: Mrs. Beth M. l.oiifek, 
lanifek i- I.oiidon, 2611 E. Spring St„ 


Inis 







fAMINUM ^ 

Shims of 
Aluminum 


with all 

laminations 

surface-bondad 


This new type of laminated shim brings you all the advantages of 
aluminum — light weight, freedom from corrosion arid electro- 
lytic action — in shims that P-E-E-L quickly and smoothly for 
adjustment. They're bonded over their entire surfaces and are 
made just as carefully and expertly as the brass and steel lam- 
inated shims we've been producing for over 40 years. 

Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015" to .125", sizes to 20" x 48". 

For free sample of material, further information and prices, 
please write us direct. 

Only the Lamfnated Sfifm Company 
gives you shfms of laminvm® 



they leek "solid" 


yet p^e-l for adfestmnt 


SHIM HEADQUARTERS 
SINCE 1913 


O LAMINATED q 


SMA4 


O COMPANY. INC. O 


Sind lodcr foi out 
Enslnieting OeloFlli 


i UNION STREET • OkENSROOK ■ CONNECTIC 










Setting new standards 
for transparent enclosur*es — 


Plexiglas 55 


\Vindo>vs. canopies and other trans|>arcnt enclosures 
ha\c signilicaiuls' lunijer service life when they are 
made of Plexiolas 55 acrylic plastic. That is why 
this improved aradc of aviation's sttindard nans, 
parent material is used on the .Sikorsky H-19 heli- 
copter and uti a growing list of other niiiiiary and 
coimncrcial airctaft- 

Pi.ExicLAS 5.5 combines the traditional clarity, forma* 
biiity and rcsi.stancc to wealtiering of PLEXtCLAS with 
notably improved crazc-rcsistancc and a higher maxi- 
nntm useful scnice lemperatiire. For the planes of 
the future, wc iire working to raise the quality of trans- 
parent plastic to an even higher level- 
Detiiiled information on pLEXtoLAS 55 is available 


PlSXKLfAhaffM 


Aircraft an which PLEXIGLAS 55 is now beinfl utad 


Boeing B-4X DouelnsOC-^ series, DC-6B 

Beech T-34 Lockheed T-33B, T2VI 

Cessna T-37 Martin B-57B 

Convoir F-102, XF-2Y1 North American FJ-4, F-IOO 

Douglas A40, F40-2 Sikorsky H-19, H045, HRS 



OifTuicaU fvr InduiXry 

ROHM e HAAS 

COMPANY 

W1SHIN6T0N SOUtlE, PHILAOEIPHUS, FA. 


WHITTAKER GYROS 

100% INSPECTION TESTS MEAN ACCURACY AND DEPENDABILITY! 


Designed b>' engineers and built b.v technicians 
who have worked together for more than a 
decade, Whittaker Gyros offer imsiirpassed per- 
formanee. 

Stainless steel construction (including gimbals) , 
meticulous care, contimioiis testing of com- 
ponents and assemblies, plus tOO'i inspection 
tests of components, have resulted in an overall 
customer re.icction of less than V\ — month after 
montli. 



TVPEGllO 
SUVEO VERTICAL 
GYRO UNIT 
(Cite lemotedl 



•N.5i 


The GlID t/pe verlical Ejtra is basiully a two degree of 
freedom gunbal system incorporating an alleinating or 
direct current powered rotor and an electrical gravity 


IS gyro is available with tl 


OUTER GIMBAL 
I. Potentiometer 
Z. Commutatoi 
3. Synchro 


The RI30 type instrumenl is basically a single degree of 
freedom gyro incorporating an allernaling or direct correnl 
powered rotor, air dash pot damping, and spring restraint. 

rr hermelieally sealed or 

iilaple with the following 


TYPE G120 FREE GYRO UNIT (case removed) 
The G120 type Iree gyro is basi- 
cally a two degree of freedom 


The gyro may be fumlshr 



The ^20 serms ^ro It availeble with the following 







See the new Saw 
from C-B Tool Company 

IT WEIGHS LESS, 
COSTS LESS, 
WORKS BETTER 


TAe C>B reel Co. Story 

It was easy! Engineers from C-B Tool 
Company, Lancaster, Pa. and Osruco 
in Shelby worked out a welded steel 
tubing component to replace a heavy, 
bulky oil reservoir and to serve as a 
handle for the new saw. See the differ- 
ence this makes in the new Lancaster 
Model 400A chain saw: 


Parhops this story 
from C-B tool nos o msssose for you 
If you have trouble with see-sawing 
production costs and quality, 

OSTUCO may have the answer to your 
problems. Unique single-source 
service eliminates interplant shipment, 
reduces error, gives better production 
control. See about it . . . see OsTUCO! 
Contact the Shelby office or your nearby 
OsTUCO Sales Engineer for details. 


^OSTUCO mm 


SEAMIESS ANb EtECrxiC WEtOEO rtEEl TUIINS 



ANOTHER SCIAKY FIRST 



Hargcst Munufacturers 

cf Kcsistancc Welding Mochines in the World 


PRECISION CONTROL 

for Specification Welding 
as accurate as the time signals 
of the 1. S. Naval Observatory 


Now, Satisfy Your Most Rigid 
Production Standards on 
Long or Short Runs 

The Sciaky Predetei-mined Electronic 
Cuunlei- Weld Control employs 
a Dekatron tube to count the cycles 
of power line frequency and impulses 
of secondary current in predetermined 
absolute numbers and without dev' •' 




SOUTH OF THE MASON-DIXON LINE... 

It's always a short hop to 


Flying from Durham to D. C. for a government 
agency conference . . . from Baltimore to Birming- 
ham for 0 gales meeting . . . whatever your trip, 
from Maine to Texas, you can land at one of the 
more than 600 convenient Esso Dealer Airports. 

You'll be landing where fast, efficient service 
makes flying a pleasure. Experienced operators 
are ready to serve you with Esso Aviation Prod- 
ucts — the same high quality 
fuels and lubricants used by 

FREE TO PILOTS! For your free eojiy of "You and fnstramenfg” by Col. 
Duckworth, packed with helpful information, be sure to see your nearest Esso 
Avfofion Dealer. 



the world’s major airlines and backed by over 46 
years of testing and research. You’ll appreciate 
the convenience of charging, to yourself or your 
company, the coat of gasoline and oil, lubrication, 
tii-e and battery service, landing fees, overnight 
.storage in transit and minor emergency repairs. 
All you need is an Esso Credit Card. 

So, whenever and wherever you fly — for busi- 
ness or pleasure — enjoy the service and conve- 
nience of an Esso Dealer Airport. 


AVIATION WEEK, 
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HOOVER ACTUATORS 

mustles of the 
Navy’s Hew fury Jet 


Hidden under the skin of North American’s new FJ-4 
Fury jet are nine custom-built Hoover Electric actuators 
that provide precise, <iependable power and control— 
for flying the Navy’s latest Super Jet. 

Exactingiy designed— and precisely built— for maximum 
performance under all conditions— these Hoover-built 
electric power control units hav e been an integral 
contribution to American aircraft development for more 
than a decade. Aircraft de.signers, engineers and pilots alike— 
rely on Hoover dependability— and Hoover has 
always repaid that confidence with Performance PLUS! 



Hoover Electric will design and manufacture special actuators and 
motors, special gearing and complete power package units tor an>' 
application- in experimental or production quantities. Write today! 


BOOVESK 
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Peak performance at supersonic speed... 


LOCKHEEDS new F104A, Starfighter... 



Straight up or straight out— Lockheed’s F-104A Starfighter is the fastest, 
most advanced fighter ever built. 

Bridgeport Aliimimim made the die forgings used in tlie construction of 
the razor-winged Starfighter. Advanced production methods and rigid quality 
control enabled Bridgeport to deliver high-strength forgings that more than 
met the Starfighter’s specifications. 

To leai-n more about Bridgeport Aluminum forging and extrusions, let 
Bridgeport hear more about you : your new project, your material and alloy 
questions. Whatever they are, Bridgeport’s experience and intergrated pro- 
duction facilities will find a way to solve tliem. Today, get in touch with 
your nearest Bridgeport Sales Office! 


fastest 


rnost 




buWt vN'th 


Fm. Ilte. imeJt wt. 

BRIDGEPORIVALI r\i l\ LM 



Chances are encli of the stamps on this page 
traveled in a plane heated by Janitrol, because 
all over llic world Janitrol® aircraft heaters are 
considered standard equipment. Commercial 
airlines with world-wide clientele, business air- 
craft with world-minded executives . . - both 
have proven Janitrol a dependable source for 
cabin comfort healing, windshield defrosting, 
and thermal anti-icing. Success is measured in 
billions of passenger miles, in low operating and 
niiiintenance costs, and acceptance tite world 
over. If you operate, buy. build, or convert air- 
craft. flexible Janitrol heating equipment belongs 
in your planes. 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS IS, OHIO 

DISTRICT ENGINEERING OFFICES; NEW YORK, 225 BROADWAY; WASHINGTON, D. C„ 4650 EAST-WEST HIGHWAY; KANSAS CITY. 
3201 GRAND AVE.; FORT WORTH. 2509 BERRY ST.; HOLLYWOOD. CALIF.. 7046 HOLLYWOOD BLVO.; COLUMBUS. OHIO, 400 DUBLIN AVE. 
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How on-the-spot service engineers back up 
General Electric flight control systems 


G-E field service engineers provide valuable technical 
assistance to the Armed Forces wherever service is 
required on General Electric flight control systems. 
These "tech reps” also conduct classes for pilots and 
aviation specialists on the operation and maintenance 
of G-E flight control systems. 

In addition. General Electric service engineers make 
detailed field operation reports on flight control sys- 
tem performance. These reports provide design 
engineers with information on system performance 
on operational aircraft for improving future G-E 
flight control systems systems that are now being 
designed and built for the latest supersonic aircraft. 
FOR DETAILED INFORMATION on the flight control 
systems that General Electric is designing and manu- 
facturing for our Armed Forces, contact your G-E 
Aviation and Defense Industries Sales Office. Section 
221-9, Schenectady 5, New York. 

"B-ogress Is Our Most Important T^oduct 

GENERAL® ELECTRIC 


Whittaker has valves in production 



for your missile system 


fVAOtaJk&v 




The Snark Blasts Into Space 
with Zenith Plastic Parts 


An even t of monumental impoi tancc to our coun- 
tr)’s defense oecurred when tJie Northrop Snark, 
the first of our intercontinental guided missiles 
to be unveiled by the Air Force, first roared into 
action from its launching base. 

Zenith Plastics' Aircraft Division cooperated with 
Northrop in the development of the Snark, fay 


producing reinforced plastic parts, including the 
radonie. essential for its accurate operation. 

For the critical requirements of the latest addi- 
tion to our nation's armaments in the air. Zenith 
offers complete engineering, laboratory and pro- 
duction facilities in reinforced plastics for air- 
craft and guided missiles. 


ZENITH PLASTICS CO. 

Aircraft Division 


I 


gardena, calif. 



■mm 




FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE • 


Designed ond developed in con- 
formance with specificollons MIL-N- 
25161 and MIL-C-25162. 

Currently in production for Air Force, 
Navy and Airfrome Monufacturers. 
Your inquiries ore invited. 


SCHULZ 

TOOL AND MFG. CO. 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


[. tees NOITHEIN tOUlEVABO, KOSIYN, NEW TOBK 


EDITORIAL 


Technology Forces New Military Roles 


The current rash of intcr-scrxice sniping emanating 
from tlie Pentagon, like the revolt of the Nas\' admirals 
ill 1949, stems from the inexorable impact of new 
tcchnologv on the militars' problem. President I'.isen- 
hower has wisely pointed out that these differences 
betsscen the services arc nothing new and that they are a 
necessary process in the constant esolution of military 
]>oIicy to fit the new requirements of defense effort. 

From the time that guri|X)wdct displaced the armored 
kniglit and the longbounian. professional military men 
base been slow to understand and accept the new techno- 
logical advancc.s that ha\c ineiitahly changed the 
methods and concepts of waging war. 

In 1949, a large portion of the Njv\ high command 
honestly believed that no aircraft could 10.000 miles 
williout refueling, drop a full atomic bomb load at the 
halfway point and generate- .sufficient speed and altitude 
performance in the target area to foil defensive efforts. 
The performance of the B-36 bomber, which has since 
proved all of these points in actual flight operations, 
u'cnt far beyond any ptes ioiis aeronautical ex|3crience and 
prosed again how dangerous it can be to interpret the 
technical future in terms of the past. 

liven Admiral Radford, uho once tenned the B-36 
program a "billion dollar blunder," might be willing to 
concede now that this indictment «as based on insuffi- 
cient understanding of a fast deseloping tcchnologv-. In 
fact, there is evidence to indicate .\dmiral Radford has 
ctiine abreast of long-range jet developments, since he ha.s 
lent strong support to the expanded Air Force B-52 
bomber program. 

The Air Force was bom in a tremendous technological 
stride and has lived closest to one of the fastest expand- 
ing technologies the world has ever seen. Cons«|uent!\ , 
it is more in tune with the rcvokitionarv developments 
of the last two decades than its sister services. The 
Navy has had long experience with a slower moving 
industrial development but is now fiilh immersed in 
the supersonic aircraft, nuclear |)ro|)iilsion and nuclear 
v'C.i|30n complex that will ccrtainlv create amazing new 
weapons to maintain control of the seas. 

The Araiy with its tradition of "blood. Ic.ither and 
guts" has been the last of the three services to fully grasp 
the impact of the new tcchnologicv. .\s a result, it is 
in the tightest squeeze when roles and missions arc 
assigned on the basis of new weapons ])rodiiccd bv 
technical development, such as guided missiles. The 
.^nny has made a tremendous effort to re-orient itself 
with technology during the regime of Gen. Maxwell 
Tavlot as Chief of Staff, but it is clear that it still has 
a long wav to go before it can coin|>etc in technical 
development with the other services. 

.\mong its serious handicaps are the lack of oppor- 
tunity for advanced technical training of its officer per- 
scinnd and its adherence to the ordnance arsenal type of 
0 |x;ration for new weapons development. The N’avv 
and .Air Force, on the other hand, have long since estab- 
lished a firm industry partnership as the basis for their 
tichnical progress. 

The impact of tcchnologv on military organizations 
inevitably produces both inter- and intra-service battles 


between the conservatives who blindly cling to tradition 
and the radicals who wish to piimgc boldly ahead. 

Fven in the Air Force, the newest and most technically 
sophisticated of the sen-ices, this conflict between the 
"bomber general" and the missile men is seething and 
will produce its share of public eruptions before it is 
fiiiallv resolved. Similarly, the flying admirals of the 
"tan shoe" Navy who fought their mote conservative 
leaders of the "black shoe" battleship contingent two 
decades ago are now in the conservative wing hittling 
the assaults of the nuclear submariners and guided 
missile men. 

It is evident that the extremely rapid pace of technical 
development in the post-war era that already has pushed 
weapons into the fringe of outer space, given them 
intercoutinent.nl ranges and area-obliterating ca|3abilitics. 
must produce profound changes in military organiza- 
tional. strategic and operational concepts if they are to 
be effeetiveiv utilized. The Defense Department is just 
beginning to feel the first slight tremors of this techno- 
logical earthquake in the foundations of its tradi- 
tionalism. 

The old concept of dividing military forces by the 
elements of land, sea and air has been rendered mean- 
ingless bv the tremendous forces unleashed by the atom, 
turbojet and rocket- It is obvinirs that military cv-ohition 
already is moving in the direction of a more functional 
service organization tailored to meet a broad military 
problem rather than control a siiecific clement. The 
jjrototvpe of such a functional organization now exists 
in the Continental .Air Defense Command in which Air 
Force. Nav y, .Army and Marine units arc operating under 
a single command organized to provide air dcfcn.se of 
the North .American continent. Perhaps what eventu- 
allv will supercede the Army, Nav y, Air Force and Marine 
Corps will be four functional types of military commands 
in which dements of land, sea and air will be com- 
bined to do the required job. These might be; 

• Striking force containing all the novv-cliversified ele- 
ments of our atomic-weapons striking force such as the 
long-range supersonic flying boat, attack-type aircraft 
carriers, long-range bombers, inissile-launcliing sub- 
marines and intercontinental missilcs. 

• Defense force utilizing all the defensive elements such 
as the submarine, surface and aerial radar pickets, land- 
based radar chains, guided missiles, fighter aircraft aboard 
carriers, land-based interceptors and guided missiles. 

• Police Force embodving the basic principle of tlic 
Marine Corps but equipped to fight anywhere in fringe 
wars or occupv troublesome areas using the most modern 
weapons and aerial mobility. 

• Logistics Force discharging the supply function for all 
serv ices by the most modern air. sea and land methods. 

It is an exfremelv- healthy sign that our military 
leaders are pandering and questioning and occasionally 
arguing with the vigor that comes only fronr firm con- 
\-iction on the issues confronting them as a result of 
technical development. If they were completely unaware 
of these trends, satisfied with tradition and uninterested 
in progress there would be teal cause for alarm. 

—Robert Hotz 



OK, OK, I’ll get the Fafnir mans ideas 



Tackling unusual problems in the appli- 



cation of Iscatings to aircraft is not unusual 



for Fafnir Bearing Specialists. That's why 

FAFNIR 


Fafnir has such a Jong list of "firsts" in 
aircraft bearing developments. A recent 


example is the new A'W-AK Series of con- 

AIRCRAFT BEARINGS 

Irol bearings for supersonic aircraft. These 

FIRST ...at the turning points 
in aircra/t design 


bearings are specifically designed to meet 


new standards of low torque, minimum 

iMrirs i> rvid. ,f noin- 

back lash, and maximum heat lesisiancc. 



For complete details write The Fafnir 



Bearing Company, New Britain, Conn. 
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WHO'S WHERE 



INDUSTRY OBSERVER 

► McDonnell Airctaft Corp. plans <i variety of modifications to production 
versions of its K-lOl Voodoo long-range interceptor. Material for several 
non-structural areas which scpanited in high-speed flight will be sta'iigtli- 
tired. Leading edge wing extensions will be added to eorreef scs crc pitch-up 
at high speeds. Landing ®ear also svill be modified to prevent tire faiUites 
from cutting hydraulic brake lines. 

► USAK is developing horizontal maintenance tooling for use with the 
Pratt & \Vliitnev J57 turbojet. Hydraulic vertical lift stands used for factory 
assemblv and ])crnianent base overhaul can't be provided for field use 
necessitating the use of horizontal equipment. 

► Grumnian’s h-l II ' Tiger is now being flight tested with a General Electric 
J79 turbojet replacing the W right J6s. The |79 installation features an air 
nozzle to control exit ficm from the afterburner instead of a mechanical 
variable position nozzle. 

► Douglas .A-JD Skvhavvk has been flight tested with both vortex generators 
and a trio of wing fences to improve aerodynamic characteristics. Produc- 
tion versions of the lightweight atomic bomber are taking on additional 
gross weight due to new equipment added by Navy requirements. 

► Convair will use the General Electric (79 turbojet on ail versions of its 
B-58 Hustler supersonic bomber because of earlier engine availability than 
first anticipated. Original plans called for P&\V J57s to power the first 
20 B-58s. 


► Convair has sold a Model d-tO Metropolitan to the Glenn L. Martin Co. 
as an executive traiiS]>ott and is negotiating for another -HO sale to the 
Brooklyn Dodgers haschall club. Convair now plans to exteird the basic 
-f-fU production line into the first quarter of 1958. 

► .Army is evaluating the Cessna T-57 to determine its suitability as a modem 
observation plane. .Army wants speed for quick penetration of enemy-con- 
trolled territory, endurance for on-target observation and simplicity of 
maintenance for front line field operations. 

►Pratt & AVhitney Aircraft has delivered its first two J75 15,000-lb.-thnist 
turbojets to Re]>ublic Aviation Corp. tor its F-105 and to North American 
Aviation. Inc. for its F-107 fighter-bomber version of the basic F-lOO design. 
Convair also is scheduled to get the ]75 soon for its F-102B all-weather 
interceptor. 

► First lapanesc-asscinblcd F-S6F will flv this fall. The Sabres are being 
assembled by Mitsubishi Heavy Industries, Reorganized, Ltd., under licciisc 
from North American Aviation. Early this year, a Lockheed T-53 assem- 
bled by Kawasaki Aircraft was flown in Japan. Both aircraft are being 
supplied to the Japan Air ScJf-Dcfcnsc r'lircc. 


Delton M. Lundbetg. West Coast repre- 
sentative-sales division. Martin Co., Balti 


pendent Military .Air Transport .Assn.. 
W ashin|ton, D. C. 

1C. R. R. (1'cd) Field, manager-aiehl op. 
erations, and Capt. B. A. Rawson, director 
flight developoient. Canadian Pacific Air- 
lines. A'ancouver, B. C. 

George W. Lober, sales manager, newly 
organized Microwave Electronics Division, 
Sperry Gyroscope Co., Great Neck. N. Y. 

II. S. Feteison, chief engirsccr. East Coast 
.Aetonanfics, Inc., Pelham Manor. N. 

William M, Robertson, property manage- 
ment assistant. Riddle Airlines, 


► .Australia wants to manufacture the Lockliecd F-lOdA for its own and 
the Royal New Zealand Air Forces. The mamifacturer probably would be 
the Commonwealth Aircraft Coq>.. which has been building Rolls-Royce 
Avon-powered F-86 Sabres for the Royal Australian Air Force. An Australian 
version of the Starfighter might be built around a British engine. 

► Beech is testing a new type of cross-wind landing gear in which only one 
wheel casters- Tnc system is installed on a Super IS. 

► Boeing's 707 jet transport will be capable of descending at 15,000 fpm. 
vvitli landing gear and spoilers extended. In a decompression or other emer- 
gency. descent from a maximum craising altitude of 40,000 ft. to 10,000 ft. 
would require onlv two minutes. 
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Washington Roundup 


New Navy Secret'ory for Air 

Giirtison Norton, World War 11 Nan- captain and a 
former Assistant Sccrctarv of State, will soon step in as 
Assistant Secrctars- of the Na\-y for Air. sncccedin| the 
incumbent James II. Smith- Although Smith has not 
set officially announced his resignation or the reasons 
behind it, Norton already is in the Pentagon understudy- 
ing the post. Ilis present job is with the Office of the 
.Assistant Air Force Secretary for Research and Deselop- 


Red Light for Lowen, Minetti 

Eath- Senate confirmation was expected last week of 
Charles j. Lowen as administrator of the Cisil .Aero- 
nautics Administration and G- Joseph Minetli as a Civil 
•Aeronautics Board member. The nominations of both 
Minctti and Lowen were fa\-orablv reported out of the 
Senate Commerce Committee at mid-neck; Minetti’s 
nomination was unanimous, but a minority report on 
Lowen was filed bs- South Carolina Sen. 'Iliomns A. 
AA'offord, who presumably was miffed o\-er the CA.A's 
policy of denying federal aid to sections of airport 
terminal buildings with segregated facilities. 

More'Trouble for OSI 

The House Information Subcommittee, headed by 
Rep. John E. Moss (D.-Calif.), will challenge the Office 
of Strategic Information’s assertion that it has authority 
to establish polics for other executive agencies on the 
release of non-classificd, but "strategic," information 
(AW' A|jr. 30. p. 29). Commerce Dcpirtmcnt, of s'hicli 
OSI is a part, issued orders setting up OSi "pursuant 
to a directive of the National Securih- Council." Moss 
committee has now managed to get NSC to declassify 
specific language of the part of its directive dealing with 
(3SI. This language makes it clcir that CISI is supposed 
to gisc guidance to other agencies, but docs not base 
authority to make policy. OSI Director Erwin Seago and 
other Commerce officials will be called to testify again 
on June 8- 

U. S.-France Bilateral 

The United States and France reopened discussions 
last week in Pans on capacity prosisions in the bilateral 
air agreement between the tsvo countries. Main bone 
of contention is the interpretation of the agreement on 
Tifth-Frccdom rights for Pan American between Paris 
and Istanbul, 'llie I-'rcneli arc reluctant to let Pan 
.American carry passengers from Paris to Turkey; the 
American view is that tlic airline should be able to pick 
up through piisscngcrs stopping in Paris, as well as 
local traffic, bound for Istanbul. 

Symington Lag 

Public release of testimony given b\' military- wit- 
nesses before the Symington Airpower Investigating Com- 
mittee is now lagging beliind by almost 30 days due to 
tlic problem of getting military securih' clearance from 
the Pentagon, l-'tw military security stumbling blocks 
have been cnconutercd in clearing testimony, but the 
.small staff asailable to .Admiral Arthur Davis, spccialh- 


appointed Pentagon censor, is slow ing the process. Com- 
mittee meiiihers credit Admiral Davis with doing an able 
job on the mass of testimony. The committee probably 
will continue hearings through most of June with 
Defense Secrefars Charles E. Wilson as the final wit- 


Pan American Cracks Iron Curtain 

Pan .kmcrieaii World Airxvass is getting ready to 
crack the Iron Curtain. 'Fite airline has been invited 
b\' the Sosiet Embasss- to come to Russi.i and discuss 
landing rights at Moscow and Leningrad. On this end, 
the State Departmeuf apparently has cleared the way. 
stating that it has no objections to the discussions. .Any 
permit granted to Pan .American, liimcser. is subject to 
rciicss- bs- the U. S. gosernment. No reciprocal rights 
for .Aeroflot, the Russian airline, will be involved in the 
discussion. 

Pan .American is likeiv to send a large delegation to 
Moscow, and tSe airline reportedly already has put in 
a request for \is,S- If Pan American makes a deal with 
the Russians, it will be the first .American airline to fly 
across the Iron Curtain to Moscow. The airline receised 
U. S. rights to operate to Leningrad and Moscow when 
it bought .Anterican Overseas Airlines in 1930. Strs-ice 
can be started on the route with relatise ease, since the 
airline already operates as far cast as ffcisinki. 

Army Aviation Interests 

Army .As-iation Division is interested in research and 
dcselopment projects tor a nesv small transport aircraft 
that can operate in and out of small and unprepared 
fields, a new-hpe obsen-ation plane, small turboproji 
engines; ,i \ariet> of approaches to the convertiplane 
including shrouded propellers and deflected slip stream: 
lightweight aircraft instruments; airborne telesision 
cameras, radios and infra-red detection equipment, and 
new tspes of landing gear. 

Airmail Postage Outlook 

Postmaster General .Arthur Suiiimetfield's plan to 
boost domestic airmail postage from three to four cents 
an ounce— and sicid S16 million in additional annual 
rcsenuc-p.isseel the first hurdle when it was approved 
by the House Post Office Committee. I'lie legislation 
faces a major block in the Senate. Sen. Olin D. Johnston 
(D.-S. C.' has firmly resisted the increases and, instead, 
has C;illed for economics to reduce the department's 


Profits' Report Due 

The House .Amied Serxices Investigating Committee, 
which completed lengths hearings on the profits of 1’ 
airframe ui.inufaetiirers earlier this spring, plans to issue 
its final report and recommendations in "about three 
weeks." Heatings of the committee containing dati 
dexclo|K-d during the public hearings and reprts filed 
by the airframe comisanies should be axailahle in approxi- 
matcK tsvo weeks. 

' —Washington staff 
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Services Battle for IRBM Jurisdiction 


USAF, Army, with eye on operation of IKBM, open 
struggle with skirmish over Hiiiailer missiles. 


By Jtolieil Holz 

Wasliiiigtoii— A major juristlictional 
dispute over cvciitu.il control of the 
iiitcrmctliiitc-tangc ballistic missiles 
rmmig the iniiitarv services was forc- 
siiaduwcd in the Pentagon and on Capi- 
tol Hill last neck by bitter skirmishing 
between the -Air horcc and Amiy over 
development and control of anti-aircraft 
missiles. 

Immediately at issue w.is the US-M'' s 
.imiouiiced determination to procure 
•iiid install an advanced long-range ver- 
sion of the Navy Tabs missile for de- 
fense of four Strategic Ait Command 
bases in the United States rather than 
the .^tnn's advanced version of the 
Nike. 

But looming in the background was 
the uiiaiiswetcd question of which serv- 
ice will operate the intermediate-range 
ballistic missiles now being developed 
liv US.M''. Navv and Anns. 

Public FIdre-Up 

l irst jjriority in the IRBM field has 
been assigned b\ the ntfensc Depart- 
mciit to the US.-M’’ 'Hior program with 
the Douglas Aircraft Co. as weapon 
s'stcm nian.igcr. llie Defense Depart- 
ment also has authori/.ed a back-up 
IRBM program to develop the Jupiter 
C missile by a joint Army-Navy group 
nith primarv responsibility assigned the 
.trim's Redstone .-ktscnal. 

Defense Secret.irs Cli.irles E. W'il- 
son last week confirmed that ir has 
lint vet been determined sshicli service 
will .letnalh operate the IRBM in flic 
field and that the service picked to 


operate aiiv particular missile would not 
iie'cessani) be the same service tliat de- 
veloped it. 

Pentagon obserers predicted that 
the controversv over operational respon- 
sibility for the I lior and Jupiter C 
missiles will dwarf the current anti- 
aircraft missile row both in bitterness 
and significance. 

Also involved in tlie current inter- 
service row th.it broke into the open 
last week after smouldering in con- 
gressional committee hearings since the 
rise.il 1957 Defense Dc|)artment budget 
was presented in Jami.itv was the ques- 
tion of the potency of the Navy’s air- 
craft carriers in str.itegic air war and the 
role of the .\rniv in atomic warfare. 

The spark that fanned the sinonldcr- 
ing inter-service rows into .1 |)iihlic bl.ize 
was the pl.mtin| of a scries of partisan 
service staff studies with a few Wash- 
ington iievvspapcmien bv a jiair of Army 
colonels. 'I1it .\miv-sponsortd Ic.ik fol- 
lowed a familiar pattern of inter-service 
warfare established in I949 when a 
document prepared by a Navy civilian 
was circulated in Congress to begin the 
B-’fi investigation. 

Army Plant 

I'iie Army and US.M’ st.iff studies 
planted by the .^riiiy colonels bitterly 
assailed the neglect of the Army in evir- 
leiit defense planning, dcvnliicd the 
role of aircraft carriers m inodcni war- 
fare .ind charged that the Nike missile 
w.cs a Tiiulti-hillinii dollar iiiilit.irv* boon- 
doggle. Ilie colonels .ip])ateiitly were 
willing In release the .\ir horcc paper 
aiwl its indietmuit of the Nike to show 


just how far the inter-service fight had 
gone. 

Publication of these unofficially 
Icviked" documents stimulated De- 
fense Secretary W'ilsim to call an ex- 
traordinary press coiifcience in the 
Pentagon at which all the Joint Chiefs 
of St.iff and the civilian secretaries of 
each service were present. I’lie Wilson 
press eoiilcteiife was planned to dis- 
count the extent of iiiter-scrvice rivalry 
but actually served to detail many of 
the facets of these conflicts. Among 
the higliliglits; 

• US.-\I’’ Secretary TDonald Quarles af- 
firmed the Air I'orcc intention to pro- 
ceed witli furtlier installations of tlie 
advanced version of the Tales missile if 
initial experience at S-^C b.lsc^ is satis- 
factory. l lic Palos IS a ramjet-powered 
missile originally developed by the Navy 
for shiplniard use but since adapted to 
land use for the Marines and US.M' . 

• US.M’’ Chief of Staff Gen. Natliaii 
1'. Twilling challenged the Army’s claim 
nf an air-dcfciisc role, stating that the 
Joint Chiefs of Staff had assigned tlie 
.lii defense of the United States to the 
US.M' and tli.it the Army had only a 
limited .iiiti-aircraft mission as part of 
the USAh’s ovcr-.ill responsibility. He 
said that beyond this limited .\rmy 
anti-airer.ift range, the US.M'' had re- 
sponsibility for all air defense including 
both manned .ind nmnamied inter- 
ceptors. Gen. Twining indicated tliat 
the Nike fell vv ithin the .-Sriny's mission 
respmisihilitv but that the ’I’alos and 
other longcT-r.inging weapons did not. 
Ill addition to the 'Calos. the .Mr h'lirce 
is dew eloping the Boeing M-99 Boniarc 
pilotless intcTceptor with a range of 
about 250 miles. 

• .^din. .\rleigli Burke. Chief of Naval 
Operations, .v.iid the Navy's mission is 



"WILSON'S united Pcntagmi front" at news coiifetcnce; Gen. Natliaii Twining. US.M' Chief of Stafl; US.M’’ Sccrclaty Donald Quarles; 
.\rniv Chief of .‘staff Gen. Maswell Toylor: .\rmv Undccsecictary Charles I’inncane; .Secretary of Defense Cliailvs Iv. \\ ilson; Adm. 
.\rtlinr Radford, Ch.vitnian of the Joint Chiefs; Navy Secretary Charles 'Ilioiiias; .\drn. .Vrleigh Burke, Chief of Naval Operations, and 
Marine Couiiiiaiidant Gen, Randrilpli Pate. 
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control of the sea and that naval ait- 
ixivvcr would have to be employed 
agaiost targets that threatcneii this mis- 
sion. .-\diniral Burke’s statement indi- 
cated that he was not pushing the 
Navy 's carrier-b-.iscd aviation as a com- 
petitor of the US.M’ for the strategic 
bombing role. 

• Defense Secretary Wilson said the 
joint chiefs had agreed that successful 
development of a new missile by a 
specific service will not ncccss.irily in- 
sure that the particular service vvill 
operate it in the field. He said the con- 
siderations of a service's mission, its 
training and logistics capacity vvill de- 
termine w hethcr it will be assigned field 
use of .am new missile. 

Nike Center of Debote 
Center of the current missile contro- 
versy is the .-Army’s Nike developed by 
^\'estcm Electric and Douglas Aircraft. 
The US.M' staff study planted by the 
Army colonels stated the following in.iin 
objections tn this weapon; 

• Nike I range is so limited fahont 25 
milcsi that it cmild barely re-.ieh fiflO 
m|)li. bombers at 50.000 ft. before thev 
released their bombs on the target Nikes 
arc supposed to defend. 

• Nike I will not lx; able to touch 
bombers using air-to-ground guided mis- 
silcs such as the Bell Rascal which can 
be tele-.ivcd toward the t.irget from more 
than 50 miles avs-.u. 

• Nike B. the advanced dcvclripmcnt 


of the missile, cannot cffectiscly utilize 
all of. the fixed Nike bases already built 
throughout the Unitexl St.ites. I'lie Ait 
I'otet saw ail eiitirciv new launching 
svsteiii will tx; required to aecomnio- 
d.ite Nike B. US.M' also says Western 
Electric has rceommeiidcd to the .\rmv 
that the Nike system be switched from 
i; command type of guidance to a target- 
scckcr system. 

Nike or Talos? 

•Mtliougli both Gen. Tw ining and 
Secretary Quarles disavowed the quoted 
staff study as an official US.M' position, 
tliev indicated that the Nike had little 
attraction for aiiv future US.M-' plaii- 

Quarlcs said; 

"’I’hc Nike I is an effective weapon, 
particuiarlv at the time it wav selected 
for production. Wc liniie that if vve 
have to carry an attack that onr enemy 
docs not have a weapon like the Nike. 
However, we need the most advanced 
weapon to defend our Strategic .•\ir 
Command Ixises, and the Nike would 
not be jp[>rO|>riatc for that mission." 

Defense Settclan Wilson said K. T. 
Keller, former Pentagon missile co- 
ordinator, recommended the Nike in 
1955 as the best missile to put into 
I’roductinn. 

Wilson also said lie regarded the 
expenditures to date for the Nike and 
its installations as "justified. " 

Gen. Maxwell Taylor, .\rmy Chief 


of Staff, stressed the development po- 
tential of the Nike svstem and said the 
Nike I was a ■■tvvo-cyliiidcr type of 
we.i|)on" as compared with the "four 
,iiid six cylinder" types under dcvelojj- 

Licut. Gen. James M. Gavin, .-\niiy 
research and dcvciopiiieiit chief, later 
challenged US.M' contentions on the 
Nike-Talos comparison during testi- 
monv before the Senate Investigating 
Committee headed hy Sen. Stuart 
Svmington (D.-Mo.l. Gen. Gavin said 
the Nike fi is the best weapon in ex- 
istence for its purpose of surfacc-tci-air 
land-lvascd guided missile defense and 
averred that the Talos w-as a "splendid 
weapon" for its original purpose to 
serve the Navy at sea. 

Gavin said an evaluation of Talos and 
Nike was now being made by the 
\\'capons Svxtcm Evaluation Group in 
the Pentagon. 

Senate demands for ;i comparative 
test program of Talos ;nid Nike to de- 
termine which is the hetter weapon 
were parried by Wilson who said he 
did not sec how such tests would serve 
any useful purpose. 

While the missile controversy raged 
ill the Pentagon, the Symington in- 
vestigating committee indicated it 
would broaden its original scope to in- 
ehidc the role of naval aviation and the 
roles and missions of the three services 
as tlicv applied to aviation and guided 
missiles. 


USSR Will Have Knock-Out Punch in ’59 


By Kutiu'rine Jolmaen 

M'ashiiigton— Russia will have the 
strategic air capiibility within three 
years to deliver a knock-out blow which 
would "destroy" the U. S., Gen. Curth 
E. LeMay . commander of the Strategic 
Air Command, testified before the 
Senate .\ir Power Investigating Siih- 
eoniinittec. 

Subcommittee head Sen. Stii.irt 
Symington (D.-Mo.l asked Gen. I.e- 
M;iv during his appearance before the 
group: 

"At what time, if the present pro- 
grams go along, ours vis-a-vis the Com- 
munists ... do you think thev will 
be in a position, if thev hit ui. to 

Gen. LeMav replied: 

“. . . You noticed on the war-gaming 
staff exercise vve gave you what hap- 
pened ill I960 with a surprise attack: 
Wc lost dcfinitelv. 

SAC Losing Force 

". . . Now the problem is to b.ick 
off to where you think the s.inic thing 
vvill happen ... in 195S, we would 
probably be equal. So somewhere be- 


tween those two. iiossiblv. is the answer, 
say 1959.” 

The general declared that "there is 
grave doubt that S.\C would present 
an effective deterrence" in the 195S-60 
period. On request, he is Mihmitting 
his estimates to the subcommittee as 
to what the requirements are to niuin- 


Bear Potential 

\Vashingloii— Gen. John .McConnell, 
director of plans foe the Strnt^ic .Ltr 
Coinniand. rejiorts this potential for the 
Russian Bear tiirbnjitop bomber vvirh a 
in.OOO-lb. bomb load; 

• M itii one refueling, the Bear can fly 
from the CInikotski Peninsula '‘clear 
across the U. S." 

• loom the Kola Peninsula, one cetue]. 
iiig will allow it to "cover nil the U. S. 
and Central .\mcrica and return to 
Moscow.’' 

• M'ithimt refueling, the plane can flv 
from rlic Kola Peninsnia "half across the 
U. S." From Mosenvv. it "just barclv 
touches the U. S." 


tain S-\C 3s an effective "deterrent" 
force through 1960, 

Ceil. LeMav's testimony was given 
ill executive sessions and released last 
week after being reviewed for security 
bv the Pentagon. Previously. Ceii. 
LcMav had testified in open session 
(,\W'Mav 7. p. 2ftl. 

In the jnst-rclcaved testimonv. Gen. 
LeMav wanicd of reliance on defensive 
forces, declaring that "a bomber force, 
well-equipped, vvill penetrate any de- 
fense system that can be devised." In 
the U. S.. lie protested, "nothing much 
ha.v been done in the way of tcscarcli 
on penetration systems— so our problem 
is to tiy to get something done. 
Technique Advances 

"Wc arc alwavs short of research 
and development inoiiev.” he con- 
tinued. "The tendency is to put 
it on the most difficult problem, 
which is defense. . . . We must make 
sure enough rcscatch-and-devclopmcnt 
money is spent on penetration problems 
to stay somewhere in the s.imc hall 

Points Gen. LcMav made on the 
differences between World War II and 
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DUST lolls on gioiind os Nike iiiissili; rooTS 
<rlT for strike ogaiiist Fircbcc birgct drone. 


present boiiibiiig strateg; were: 

• In World Wat II, bombing mis- 
■ions [wsscii tlimugli ni; ilcicnscs 
dircctl; to tiirgtts. But. ba-.mse of tlic 
dcsclopnicnt of defense te-dmic|iie.s, in 
the future part of tlic mission titnild 
lias'C to be cliscrtcd to drop bombs on 
dcfciisise instiill;iliuiis-comnumie;itions 
sssfems. fighter fields, radar sites, etc. 

• The capability of strategic forces to 
meet defensne cbaiicngcs base kept 
|wcc with development of defensne 

■' I'be facts ore that defense systems 
arc trccomiiig more and more sophis- 
ticated." Gen LeMay reporteti. "hot 
the vcr\' same principles of phvsies that 
arc applied to the defense systems can 
lie applied by offensive syslcms.” 

Rccaiise of high-yield v\-eapons. he 
pointesi out, "todav we can scud one 
aireraft to do a job that we used to 
send a huiulrcd to do . . . ansi the 
smaller the force, the harder it is for 
the defense .sistem to detect it." S.kC's 
ileetroiiie connfcrincasnres. he told the 
snbeoinmittec. ineUisle <itt.iek warning 
equipment and eqnipment that can 
■ put false targets on ground radar." 

■■ The best tiling ,\ir Defense Com- 
mand can do for S.SC is to proside 
ss-arning time," Ceii. l.cMas stressed. 

■'it docs not make any difference 
svhctlier son shoot dosvn zero or 
10C7 of the bciniliers eiiming in. That 
is not so important, Rnf alert time is. 
I hat is the factor that will give ns 
ability to sase more of cmr lioinbing 

Gen. LcM.iy pointed out that it is 


possible for Russian submarines to 
eoiiie into tbe Gulf of Mexico and 
lamieii missiles from tlierc. By i960, 
be .said, Russia's turbopro]) Beat 
bomber using refncling, "svill be able 
to take off from Russian territors, go 
clear .irouiul the ssarning line, come in 
from the Smitlisvcst and hit the ccust 
svitli vers little ssarning.” 

"It is one of the principles of svar," 
Ceil, TeMa; decLired, "that the ad- 
vantage lies svitli tlie offense, and it is 
escii more true, 1 think, in air svarfarc 
tliaii it e-ser ss'.is on the .surface." 

Other tcstiiiions' highlights included: 

• Gen. LeMay told the snbenmniiticc 
ili.it 'there .ire fesver targets in the 
U. S. than in Russia because sve arc 
forcexl on to a smaller mimhcr of air 

• lie concuned svitli Sen. Jamc.s Duff 
(R.-Pa.i that the aceiiraty of the in- 
tercontinental bnllisfies missile "will 
be in s'cry gras c doubt for a scry long 
time, .nul svliilc thes could dump tlicni, 
thes ss-oiild not knosv svliere llies ate 
Loiiig to hmel." Despite this. Gen, 
I.cNmy agreed that the ICBM should 
lias'c top priorits in desclopinent. 

• Maj. Gen. John McConnell, S.\C 
director of plans, reported: ,^t present 
the U. S. is "ss-ay ahe-ad" of Russia 
in strategic air strength: in 19sS, the 
Iota! bomiier eapabilits of the tsso 
forces svill be approximalels the s.nnc 
in long- and medium-range bombers; in 
19s9. Russia ssill liasc "Issicc" the 
nmnbcr of intcrennlineiital Bc.irs and 
liisons as the mnnber of B-s2s in tiie 
US.\K. 


Nike Missile Hits Ryan Firebee. 
But Controversy Is Not Resolved 


Hs Daviil .\ridprloii 

White Sands, N. M.— I'lic .\rms's 
controversial Nike anti-aircraft missile 
demonstrated its e-jp;ibilits against ent- 
rciit aircraft bs a sntecssful strike last 
sseek against a Ryin Q-2 I' irebee. The 
target (hone ssas heading tossard tlie 
l.inncliing sites at more than sOO m|)li. 
and at an altitude of about four miles. 
At iniiaet tlie estimated slant range 
ssas more than 20 miles from lamicliing 

.Ariiiv officers emphasi/ed that tlie 
test nas a tough problem Ijccaiisc of the 
small sizo; of the drone and tlic rel,i- 
tivcly lim altitude of the intercept. 
\o artificial aids were used to im|)m\e 
target acqui.sitioii or tracking by tlie 
Nike batteries. The entire openition 
was a routine firing as part of the eii- 
ginecr-Hser test program which the 
\\Tiite Sands Pros ing Ground conducts 
on missile m stems for the Army I'ield 
Forces. T he Army in addition to Mie 


Nike firings, lauiiehcd the Corporal 
'.iirfacc-to-surfacc guided missile, and 
the Honest John, a short-range iiii- 
giiidecl artillcrs rocket. Both these 
sse.ipons and tlic Nike are operational 
with the Army. 

Army Claims 

Sneetss of the Nike strike against 
the Q-2 still leaics uiianssvetecT the 
lontroictsial qiie.stion of nhether or 
not the Nike is effeetise against the 
Russian o]xrational Bear. Badger and 
Bison bombers, all with bomb nm 
s|Kcds in tbe sOO inpli. class at alti- 
tudes above 50.000 ft. But .Armv 
s|>okeMiien viid flativ that Nike hi its 
uirrcnt form could take on any known 
target, and bombers to 50,000 ft. svitli 

Nike has been fired at 600-mph. tar- 
gets. Presuniahls the USAT's Matadors 
and target aircraft have been pro- 
grammed to take evasise action during 
the nm, the Anns' added. Operational 
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COMPLETED REDSTONE MISSILE rolls off Chrysler production line. After simulated flight test, missile is disasscnihlcd for shipment. 
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icliahilih- of the missile, it claims, is 
apptoacliiiig 95%: its hill probibility 
better than oiie-balf, which means that 
two rounds ate needed in practice to 
guarantee a kill of the target. 

Dimiig the Nike test, tuo rounds 
were fired again.st the drone. 'ITircc 
l»ttericS“Onc from the field foiccs and 



CORPORAL surface-to-surface missile. Fire- 
stone built, is fired at While Sands. 


two from the Prosing Ground's Ord- 
nance Mission— sscrc assigned the job 
of acc|iiiring, tracking the target and 
destroying it. First batters' to acquire 
the target was to fire first, 

I’he drone run was made down-range 
on a .straight course, .\bout 40,000 vds. 
from the launching site, the action be- 
gan and a few seconds later a fivc-sec- 
tuid couiit-dossn boomed through the 
speaker systems. 

rlic first Nike toared up olf the stand 
vertically, dropped its booster and be- 
gan an abrupt turn up-raiigc to inter- 
eept the drone, .h few seconds after the 
first firing, a second Nike round timk 
off on a similar fiiglit p.itli. 

Underside Hits 

Within a fess more seconds the first 
round burst, scoring hits on the belly 
and undenvings of the drone. Right 
after, the second Nike burst on the 
predicted flight path of the Q-2 which 
alrcadv was swinging under its rccoscrs' 

Recovery and analysis of the drone 
took several hours. 'Hie hits indic.ited 
the strike would have been decisive 
against a large aircraft, although the 
drone itself was not badly daimigcd. 
lire small size of the drone makes pos- 
sible a more rugged stnictnre than a 
full-scale airplane would have- Fur- 
tliemiore, the Nike warhead is fragmen- 
tation Npe, and not a blast; the effect 
is like a .sliotiun. 

'lire two Nike rounds fired were 
Numbers 1650 and 1651 in the Prov- 
ing Ground program with the anti-air- 
inift missile. 

Most spcctucuiar firing was test 
launching of the F'ircstone-built Cot- 
|)oral surface-to-surfaec missile, one of 
more than 200 that have been fired 
here. The .\nny savs Corporal is the 
world's first guided ballistic missile. Its 
flight path is tompared with a standard, 
computed for a particular range, and 
can be corrected along the trajectorv 
even after hunioiit of the fuel. 

Count-down and firing were exactly 
on schedule. The missile blasted off its 
launching platform and accelerated up- 
ward for about one minute under the 
power of its acid-aniline fed motor. To- 
tal flight time to impact at the target 
was 225 see. First radar survev indi- 
cated that the Corporal had been right 

Two production proof tests were fired 
on the Vloncst John artillery rocket in 
production at Douglas and Emerson 
Electric. Flmcrson is a new second 

Both rounds liad been assembled 
troni a random selection of the compon- 
ents that make up the rocket: an MS 
Jato bottle, canted fins to maintain a 
slow spin in flight, M7 Jato.s to impart 
initial , spill .immediately after launch- 
ing, and a 1,500-lb. warhead. 


.\RI)C to Andrew.* 

t\'ashiagton— llcadquartcis for the .\it 
Research mid Development Cammand 
will be shifted to Andrews ,\FB. Md.. 
from tlie present cramped and undiilv- 
dispersed quarters in downtown Dalti- 

planned shift, no specific date w-as set for 
the lorrg-dekatcd move tn the sitbutban 
IV'ashington area, one first predicted bv 
•Aviation ^^*cck mrrre than two vearv agn 
(,\W Feb. 22. 1954, p, 12). 

Secrctarv of tire .Air Force Donald ,A. 
Quarles cited as reasrrns behind the move 
the requirenreiits for close liaison be- 
tweeir the .ARDC attd the .Atomic Fn- 
e^v Commission, the National .Advisorv 
Committee on .Aeronautics and other 
technical covcmirrent agencies. 


Honest John range is 50.000 vd. 
with the 1.500-lb. warhead. Tlic rocket 
is 27 ft., s in. long, 50 in. in diameter 
at the widest part of the head and 25 
in. along the bodv. Its gross weight is 
6.000 Ib, 

Peak at 30,000 Ft. 

Propellant is a single-piece cast chaigc 
weighing 2.000 lb. .After baing launch^ 
with the launcher sot at 50 deg. of clcr 
v'arion. Honest John reaches the peak 
iiitiludc of 50,000 ft. in 41 see. and the 
impact area 50,000 yd. away in S7 see. 

On a low angle trajectory with 
launcher elevated 1 1 deg., peak alti- 
tude of 900 ft. is reached in nine sec- 
onds and im|)act at 10.000 vd. in nearlv 

Rounds fired in last week’s demon- 
stration were Numbers 527 and 528 at 
the Proving Grounds. 

Current work load on the integrated 
range at White Sands is spread nver 
112 different projects, hicliiding such 
.\tmy missiles as Dart, Hawk and La- 
crosse in addition to Nike, Corporal 
and Honest John. 

KLM Buys Hollow 
H^milloti Propeller.* 

Hollow, .iluminiun-alloy Hamilton 
Standard |sropcllcrs will be used on the 
12 Lockheed F.lcctras ordered by KLM 
Roval Diitcli .Airlines. Order for the 
new hvdr.imatic Model/ 54H60 pro- 
pellers wav aimnunccd last week. 

The 151-ft. propellers ate equipped 
with a control asscmblv which can be 
removed iiidcpendcntlv of the propeller, 
llvdritiihc fluid supply is separate from 
other aircraft svstcnis. 

1 he liollovv propellers will be nickel 
eo.ited- llic same propeller model for 
turboprop tr,m.s|)orts is available with 
solid aluminum blades. 
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Navy Getting Beech Missile Target 


First deliveries will be made in |unc of Beech .Aircraft Corp.'s XKDB-l target drone to 
Naval Ait Missile Test Center. Pt. Mugii. Calif. N.AMTC in Jnlv will K-gin evaluating 
the vcliicic's suitability far snrfdcc-b>-air and air-to-air aiinainent svsteiiis training. Powered 
by a 120-hji. siijw-rchatgcd McCulloch engine, tire XKDB-l grosses under 600 lh„ has a top 
S|)ced exceeding 320 mph. and can operate at over 30,000 It- Wingspan is 12 ft. Tire 
Navy contract for a test qnantitv was awarded Beech after a design competition involving 
nine companies was conducted. 


SubcominlUee Hears 
Small Business Flea 

Los Angeles— ,A pk-a for an end to 
lenegiitiatiuii. a protest against small 
businesses having to compete with large 
firms operating |ovcrmiient-fimii.vhetl 
facilities and rccommcndatiom for prog- 
ress pav incnts to small businesses t>n the 
s.ime basis as thev arc made to l.irge 
prime contractors highlighted testimonv 
ditring a two-dav hearing here last week 
before a subeonimittce of the I Imise 
Small Business Committee. 

Rep. James Roosevelt (D.-Calif.' and 
1'oin Steed (D.-Okla.) sitting as the .sub- 
ciiinmittee. heard John Marsehalk. Fa. 
centive Director of the Small Defense 
Inclnstries .Assn., protest that the direct 
and indirect effects of renegotiation on 
.small business tcdiiecd ineentives to cut 
costs and improve |)roduction metliods. 
lie urged that either the net be repealed 
(ir that amendments before Congress be 

Marsehalk cited the effect itpoii a 
small eoncern of a large comp.inv o|j- 
erating government furnished pl.mts 
and equipment competing for subcon- 
tracts. Small business firms almust auto- 
matically have lost out in c.tses like 
this, he said. 

Brig. Gen. Hatley Jones, Deputv Di- 
leetor of Procurement and Production 
for Air Materiel Command, Wright 
.\F'l5, Dayton, Ohio, and Rear .Adiii. 
John Pearson. Genera! Representative 
of the Navy Bureau of .Aeronautics in 
the Western District, both testified as 
to the policies of their respective serv- 
ices in requiring subcontract clauses irr 
contracts with Targe prime contractor'. 

I'cvtiinonv from representatives of 
prime contractors was given bv Ruloii 
Nagelv, North .American .Aviation, Inc., 
a large US-AF aircraft supplier, and Don 
Bosio. Douglas .Aircraft Co.. Inc., 
which docs a large proportion of its 
business with the Navy. Both testified 


as to policies in subcontracting to small 
businesses on the basis of competitive 
bidding on price, delivcrv dates and 
oflict pertinent nratters. 

Ilic progress payment recomiiitnda- 
tion was made bv' C. G. Hokanson, 
president of a small subcontracting 
company who testified that to his per- 
sonal knowledge, six small concerns 


had gone into bankruptcy during the 
past year because they could not bear 
the financial strain of no payments 
until contracts were completed. He 
echoed testimonv by Marsehalk that 
small businesses do not vv.int subsidy 
or preferential treatment, but they do 
want fair consideration when contracts 
tliev could fill economically are being 
considered for letting. 

Senate Gruiip Restores 
S8.5 Million to CAA, CAB 

The Senate Appropriations Commit- 
tee last week restored 58. 5 million pre- 
viously taken away by the House from 
the Civil Aeronautics Administration 
and Civil .Aeronautics Board budgets. 

The Senate group gav e the C.AA the 
full 540 million it requested to start 
its five year federal traffic-control plan 
and increased the 5196,118.000 total 
CAA budget passed bv the House to 
5202,118.000. 

llic House gave the C.AB 515 mil- 
lion for subsidy paynient and 54,550.- 
000 for administration, 'lire Senate 
committee increased the subsidy budget 
to 517.4 million and added SI 50.000 
to the administrative budget. 



French Interceptor Begins Tests 


5iid-Evst SE-212 Duraiidcl iiitcieeptor makes its first fl^ht. A delta-wiug configuration, 
it is powered by a SNECM.A Star with afterbiiracr. 
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RAMJET model being rjised into test position by elcvatoT-flonr in Lewis hiniicl. Note 
reileetions in lijglils*^x>!ii£licd eonosion-iesistanl steel wall at left. 


Supersonic Bomber Engine First 
Lewis Tnnnel Turbojet Project 


Clcvcland-t.cnis Might Propulsion 
Liiboiatory's advanced 10 x 10 ft. test 
section propulsion tunnel is officially 
open for business. N.'\C.\ officials an- 
nounced last week. 

l-'irst turbojet project will be a check 
in mid-June on an inlet-engine system 
for a future bomber. ’1 his svill be the 
first time a high performance aircraft 
propulsion system has been fully simu- 
lated nil the ground before flight-test. 

Cnrrciitlv the tunnel is being used to 
esaluiite a new high-energy chemical 
fuel in an NAC.A "boiler-plate" ramjet. 
Tlic 10 X 10 tunnel, largest now in 
operation of the unitary pl.ni tunnels 
authorized by Congress in 19-fO. n.scs 
250,000 hp. compressors to simulate 
up to 148,000 ft. altitude at Mach 5.5 
as a closed circuit for aerodynamic test- 
ing, or up to 87.000 ft. also at Mach 
5.5 as an open circuit for powerplant 
rcscarcli. 

Exiianst gases From operating propul- 
sion svstcnis would soon containinatc 
a closed circuit. The test section can 
liandlc engines up to 5 ft. in diameter. 

I'or the time being, the lower limits 
of the facility arc almost more signif- 
icant than tlic upper limits. The tun- 
nel is unable to test below 50,000 ft. 
and Mach 2. Though the bomber sys- 


tem referred to has these capabilities, 
it will be some time before the general 
state of the art catches up to the Lewis 
tunnel. 

The 552,856.000 spent on the tun- 
nel will be justified in a fesv years by 
the certainty tluit it svill eliminate in 
the future million-dollar engine pro- 


New Cabiiift Proposal 

\y'asliington-''l'hc creation uf a cabinet 
|>ost to represent both inilitarv and civil 
aviatioix is being poshed by Sen. Frcd- 
criA Payne (R.-Mc.). 

Payne accused the Air Force of going 
a "little too far afield in not giring 
proper and due iccognition to the re. 
quirements of civil aviation." He pro* 
posed an ,\ir Secretary who "will be at 
|Hiliev level arrd c-aii w'hack the heads of 
the Defense Department together'’ when- 
ever the Air Force comes into confiict 
with civil aviation. 

Ilie Senator's soggestioii was made 
during a Senate siibennimitlee hearing 
on divorcing the Civil .Veronautics .\d. 
ministration from the Commeiec Depart- 
ment. a bill sjxmsorcd hv S. Mike 
Monroncy (D.-Olcla.). 


gram failures, asserted .Abe Sih'cr'tciii, 
.issoei.ite dircctiir of laboratory. 

Re.iRstie advance testing in this tun- 
nel lull distiiurage engine mamifat- 
turers fruin trying to squeeze impossible 
degrees of pcrforni.ince mit of limited 
engines during ha/rirdous and expcnsisc 
fliglit-tcst programs. 

’Hie flexible tlniMt of the funnel is 
stainless steel. '1 ype 410 stainless, niann- 
factured by the Lhiitcd Slates Steel 
Corporation. To cliiiimate joints, speci- 
fications called for the largest stainless 
steel plates ixer to be rolled at the 
U. S. Sicel Homestc.id Works. 

Precise machining was clone at the 
South Charleston. 5V. \'a.. Naval Ord- 
nance plant where necessary heat treat- 
ing. pressing and machine equipment 
was as.nlablc. 

CF-105 Supersonic 
In Climb. Firm Says 

W indsor, Caiiad.i— The .Asro Cl'-lflv 
is supersonic even while clinihmg, the 
Royal Canadian .Air Force .Assn, was 
told by Craw ford Gordon. Jr., president 
of yAvco Canada Ltd.. Toronto- Flight 
tests ace expected to begin nc.xt year on 
a new delta-wing interceptor being built 
for the RC.AF, he said. 

Power required to propel the CF-105, 
Gordon said, will be almost twice that 
gLiicratcd by the S. S. Queen Mary. 
'I lie aircraft unofficially is dcsecibcd as 
designed for a top speed of 1.500 inph, 
and a ceiling of 60,000 ft. Powered by 
the Orenda PS-15 engine hnilt by 
Orcndii Engines Ltd. of Toronto, tlic 
)slanc will be snper.soiiir for both lesel 
flight and climbing. 

Gordon said the Ch-105 will be sub- 
jected to loads, stresses and heat ncier 
hefotc enenuntered in a jet-powered op- 
erational aircraft. .At 1,000 mph. the 
friction of the air raises the temperature 
of the skin to 500F. At high altitude 
with the outside air at — 50F the skin 
temperatures will be 252F. 

plastic canopies arc out. Gordon said. 
Tlic CE-i05 will use laminated glass 
an inch thick. 

Gordon noted there will be 60,000 
ft. of wiring in the plane and enough 
electronic tubes for 200 television sets. 
It will require 24 gal. to start the two 
engines, and in a normal 40-min. mis- 
sion thev will hum as much fuel as the 
ai cragc motorist uses in six years, Gor- 
don said. 

The Canadian executive urged his 
goiernment to prepare for a long-term 
aircraft production policy in order to 
give the indu.stry the necessary stability 
to meet whatever cntcrgciicy arises. 

!Ic also said that the British defense 
cliicfs are watching the dei’clopment 
of the CI'-105 with indications that 
they may order some. 
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CAB Certifies CH-IA 
As Four-Plaeo Copter 

Wichita, Kan,— .\ modified lersion of 
Cessna .Aircraft Ccimp.my's CIM heli- 
copter has been cerHfied by tlic Chil 
.Aeronautics Board as a four-place heh- 
ciijitcr and has bcai designated tlie 
Cll-I.A. 

The CH-l.A. an all-metal copter with 
sidt-liy-sidc seating fore and aft, is 
|jowcred by siipercliarged h'SO-4TO-,A 
260-lip. Continental engine (.AW .Aug. 
S. p. 54). It has a single lifting rotor 
and .1 single lail rotor. 

I'hc Continental 1SO-470--A is a de- 
lelopinent of the 0-470 used in the 
Cessna I.-19. 510 and ISO scries. The 
horsepowCT output raises a maximum 


gross of 5,000 lb. from sea lesel to 
10.000 ft. in less tlian 12 min. 

Irormed fibreglass and aluminum 
wrap-around sides form the nose sec- 
tion. The engine eowliiig is rciiio able 
as a .single miit in a few seconds through 
the use of snajKiction fasteners for bet- 
ter iiiainteiumee. 

Carry ing ,i useful load uf 1,000 lbs., 
the ClI-l.A is certified for cruising 
speeds of 100 to 120 mph. ■ 

Primary structure for the main part 
of the fuselage is a dniible-skiiincd plaf- 
tonii with the top scriiig as the floor 
for the cabin area. This section houses 
the fuel cells and lower control assem- 
hlies. It also supports the main rotor 
transmission, engine mounts and land- 
ing gear, 

I'orward mounting of the engine 



Submarine Rescues Helicopter 

N.ny ILSS I helicopter roosts safely on the deck of a siibinatiiie after making the first 
.sncct.ttfcti etnetgenty landing of its kind in .\iricricaii naval histon. Helicopter dcveliii>cd 
incch.inicjl trouble off Key I•■|a., and crew was about to ditch when lire subinarinc 

I'SS Cot|>oral suitjced. 'Ilic hclicopler was hauled to Key West aboard the submarine. 


makes possible 560 deg. lision by prlot 
and passengers. Rear seats ate easily 
teiinnable for cargo -.tciMge. 

.A simplified rotor assembly and trans- 
mission eliminiitcs all e.vtenial linkages, 
levers, bell cranks, walking be.ims ,md 
sw-asli plates. 

R&D Secrelai’ies 
Asked for All SeiA ices 

Washington— President Eiseiihnwcr 
has requested legislation that would 
create a .statntors jsosition of , \ssist.ini 
Sccrctars for Research and IJeselop- 
inent in each of the three niilitary ser\- 

Thc .Air hotce has assigned one of its 
assistant secretaries to handle research 
and deselopmcnt. although Iris aetni- 
tics in this field ate not S|>cUed out by 

In the .Ariiiv. research and deselop- 
ment is rtow handled b\ a ' dittetor" 
reporting dircxtly to the secret.rry In 
the Na\y, the .Assistant Secatary for 
.Air also handles rcseaKli and desclop- 

I’lic President said th.it the present 
set-up, ", Although constituting a recog- 
nition uf the importance of research and 
development, is not adequate in present 
circnmstanccs. 

"Ill the United States .Air Fora', the 
existing arraiigeineiit. while siiil.ihle 
for R i5l D matters, has resulted in in- 
adequate provision for the eourdiiiatioii 
of other sit.il ,\ir Force actisifies at the 
assistant sicretary lesel." 

"Kacli of these new offices, " the 
President said, "will assist the seeretan 
in the improved coordination of tlic 
R A- D funetions of tlic niilitars depart- 
ment conceined. 

It is iny intention to appoint to these 
new offices indhiduals experienced in 
scientific fields and capible "f assisting 
their ‘secretaries full time in reviewing 
Ihc R & D programs of flic inilitarv 
depntments to see that they are well 
coordinated. . . 

Coi'iifil Seeks Criteria 
To Foreca.sl ('oiitrails 

Buffalo, N, A'.— F.xlianst contrail fore- 
casting is a primim goal of an .ipyiroxi- 
matcly 550.000 Navy projeet in the 
physics department of the Cornell 
.Aeronautical Lahoratoix. 

Contrails, produced by hydrogen in 
hydrocarbon fuels combining with oxs- 
gen from the atmosphere, aid eneim 
cicteetion of aircraft and it is hoped the 
studies will licl]> cventiuilK to suppress 

The first year of a contempl.ited 
three-year ]s:ogram has been authorized. 
It will he carried out under joint spon- 
sorship of the Bureau of .Actun.iutics 
and tfic Office of Naval Researcli. 
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B-52D on Maiden Flight 

First l)-!2D produced nt tlic Wicliila, Kan.. Disisioii of Boeing Airplane Co. made its 
initial flight Mav H uitli test pilot Rod Randall at the controls. .\ five-man ermv put the 
eight-jet aircraft' Ihrmigli test procedures on a 2 hr.. 20 iiiiii. flight. 

Lobby Charges Hit Non-Skeds 


U'ashingtoii— Tlic alleged lobbtist 
iietivilies of a supplemental airfine 
taught the spotlight during House .Anti- 
I'riist Subcommittee hearings last week 
nlicn .Alc.iandct G. Iliirdv. National 
.\irliiics' senior vice president, submit- 
ted a list of what he termed "repre- 
sentatives and lobbyists” for Trans 
.\mcrican (fotmerls Noitli Aincricin) 
•Airlines. 

Those that were named l)v Hardy in- 
cluded lawyer Mnrtav Chotincr, re- 
tired U.S. -Anns Gen. Omar Bradlev 
and Sen. foseph C. O'Ntalionev (D.- 
Wyo.l. 

Trans -American promptiv denounced 
tlic testimony and asked the subcam- 
mittce to pros'ide hearing time for anv 
and all of the in,dividuals named bv 
[lards in what it called an "irrespons- 
ible and baseless tirade." 

In his prc|)ared testimons. llardv 
charged Trans .American with a "de- 
liberate campaign of wholesale violation 
of the law and defiance of the Civil 
.AcronaiiHcs Board." He asked for a 
thorough imestigation tliat, lie said, 
Mould make obiious the "pressure 
tactics" used bv the airline to attain its 

Trans American View 

Trans .American retaliated by asking 
tor "an exhaustive imestigation of the 
whole story of (established! airlines' 
pressure" on the C.\B and other gnv- 
cnimcnt .igcnties to bar the certiSca- 

Diiiiiig the hearings. Hardy told the 
subcommittee he asked onlv that its 
members look into the relationship be- 
tween the persons he named and Trans 


.American .Airlines. He was cautioned 
by subcommittee Rep. Emanuel Celict 
(I3.-X. V.) of the seriousness of liS 

Ccller said. lioMcicr. that the com- 
mittee would contact the persons 
named by Hardy. 

Hardy's Indictment 

Others that were named by Hardy 
included: 

llardv McClay and William C- Burt, 
North .Vincriean attorneys and once 
"top level lawvers at the C.AB:" Laur- 
ence Henderson, former staff director 
of the United States Small Business 
Committee; Bill Stnrtevant, an assist- 
ant to Henderson with "excellent con- 
nections;” Maurice Rosenblatt, a higli- 
povveted North .American lobbyist mIio 
also is "eampaign director of the Na- 
tional Committee for an I'lffectivc Con- 

Cardner Jackson, "an effective lobby- 
ist and a top office holder in the -Amer- 
icans for Democratic .Action;" Ray- 
mond Bowies, an assistant to Slicrman 
-Vdams when .Adams was New Hamp- 
shire governor. 

Hardv termed Trans .American's his- 
ton a "financial fairv talc" and a real 
lesson in "hmv to get rich by violating 
tlie law." He iiceuscd the carrier of op- 
erating daily schedules at fixed de- 
jiarturc times in "direct violation of the 

Tlic "smoke screen" of the com- 
|>any’s lobbyist.!, laviycrs and public 
relations experts has enabled the own- 
ers to take out several millions of dol- 
lars wiiilc posing as small business, 
Hardy charged. 


U. S. Marine Corps will receive 
North .American Navy I'J-d I'urv jets, 
earner-based fighters. First .Marine -Air- 
craft Wing in Japan will get initial 
planes. Training of ground and inaint'- 
nance personnel for the F/-4 is nnd 
way at Atsugi Naval Ait Station. 

Rod Kregct resigned last week . 
Chief of tlic Civil Aeronautics Board 
Congressional Liaison and Public In- 
formation Division. .At the same time. 
Edw-ard E. Slattery, Jr. was rciii.stalcd 
as Chief of the Public Infonnation Sec- 
tion by CAB Chainnan James R. 
Durfec. a job from vvhicli lie was re 
moved bv Ross Ri/lcv just before Rizlc 
left tlic Board in .April. Krcgcr's tcsie 
nation stems from a disagreement witli 
Durfee over Slattery's reinsbatement. 

Office of Technical Services, U. S. 
Dept, of Commerce, lias released fourth 
annual report of Air Force's experimen- 
tal investigation of materials for lian- 
dling fuming nitric acid, a rocket fuel. 
If may be ordered from OTS, U. S. 
Dept, of Commerce, Washington 25. 
Price S3-50. 

Marine Major Roy L. .Anderson de- 
livered first Sikorsky S-56 helicopter 
from faeforv to Naval .Air Test Center, 
Patuxent River, Nfd.. for testing. 

Climatic hangar at .Air Proving 
Ground Command. Eglin Al'B, ITa., 
recently tested .Allison-jinwcrcd air- 
craft at 67 deg. They were the McDon- 
iicll J''-3n-2N Demon powered by Alli- 
son J71-.A-2 turbojet. Lockheed C-130 
Hercules equipped with four Allison 
T56 turboprop engines, and Nortliiop 
T-S9D Scropion using two .Allison J35- 
A-555 turbojet.!. 

Republic of Colombia h,is ordered 
six Sabre VI jets from Cauadair Ltd. in 
Montre.i! for deliverv June 1, 

Planes and spare parts for plants 
may now he imported into Argentina 
at free market cxcliangc rate (aurcntly 
about -10 pesos to the dollar) without 
surcharge. Exceptions ate certain spares 
for Continental ,A65 and C85 engines. 
Planes and parts formorlv were imported 
under the official exchange market (with 
the dollar at 18 to 11. 

Linca Acropostal Vcnczolanas (L.AV) 
says it will install radar equipment on 
planes filing international routes to the 
U.S., Europe, Cuba and Peru. Tlic 
airline said the equipment will he in- 
stalled in tlirce super Constellations 
L.AA’ cxjaccls to extend Eurojican flights 
to Frankfort in 1956, with a stop in 
Paris. 
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An apt phrase over 150 years ago... equally apt today. The need 
to be ever watchful, ever prepared, has not diminished with the years. 
Eternal vigilance will always be the price of tibersy. 

At Rhcem, as prime contractor to the United States Government 
and sub-contractor to other industry leaders, we are proud to rake part 
in maintaining this vigil. Our integrated Government Protiucts 
facilities are presently in quality production on air frames, missile and 
iet engine components, airborne ordnance, electronics 
and ordnance material. 

Rheem personnel and facilities are geared to precision research, 
engineering and production, and our quality control has achieved an 
enviable record of low unit cost and on-rime complerion schedules. 



YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • government products division 

SAN PABLO, CALIF. • WASHINGTON, D. C • PHILADELPHIA, PA. 


DOWNEV, CALIF. • 


• BURLINGTON, N-J- 



Announcing— the Fairchild F-27 
Propjet power for busii2ess on tbo ^o 
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ROLLS ROYCE PROPJET POWERED • 280 MPH CRUISING • PRESSURIZED 
22S0 MILE RANGE • EXCELLENT SHORT FIELD PERFORMANCE • UNMATCHED ECONOMY 


A fll/iv!/ ennfi rcKce room for executives oh the 
go ... a coriioralion personnel transport plane 
- the versatile Frientiship stars in many roles. 
Airline-proven Rolls Royce Dart engines give 
smooth, vibration-free cruising at lowest 


Amazingly low landing speeds put small fields 
easily within the Friendship's reach. 

.Mure than o fast, safe company executive trans- 
port, the F-JT is a sound ini-cstment in multi- 
plying your i.e( culive mavpoiccr. The Friend- 
ship is priced at $ji0,000.* 
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AIR TRANSPORT 


Canada Installs New Traffic-Control Plan 


Beginning June 1, alrcralT flying between 9,500 and 
23,000 ft. nuisl use IFR regiinlless of weatlier. 


By L. L. Doty 

tt’asliihgloD— Beginning June 1, nil 
nirci.ift flvitig over dcsigiintccl Cjiiadijii 
Hit«a\s between tlit altiludo of 9,5011 
anti 25.U00 feet will be ctmipelkcl to 
opcr.ite under Instriinient I'liglit Rules 
lll'R) tcgiirdless of weatlier eoiiditiuiis. 
(West of Longitude IH, the miniinum 
floor letel will be 12,500 feet to ac- 
count For tile Rueki Moinitaiii areas.) 

Tlic Canadian order detailing the 
Il'R pi.ni as a fraffic-eoiitrol measure 
drew generally favorable response from 
affected L'.S. agencies. The lone pro- 
test, a \igoruns one, was made bs the 
Aircraft Owners and Pilots .\ssoeiatioii. 

Most of the spokesmen were eau- 
timis, howcscr. in their appraisal of the 
plan insofar as its application to U. S. 
airways are concerned. 

CAA Plan 

Cisil .Vetoiijutics .Adiiiinistration offi- 
cials. for evaniple. genetalh felt that, 
while such a plan is an ultimate goal 
towards wliiili the U. S. can strise. ad- 
ditional personnel and facilities arc es- 
sential before any such program can 
be undertaken. 

In its ' fise-ycar plan” for federal air- 
wass, the CA.A has recommeiidexi a 
network of long-range radar installa- 
tions to polite en route flights. The 
expense of equipping such a system is 
estimated at 559,536,000, with o|x.'ra- 


tions and m.miten.uKC costs ainountiiig 
to 519 million in 1961, the year the 
program is seliediiled to go into full 

The C.\.\ report on its plan noted 
that the demand ’ for en route control 
ol traffic 111 good weather" is becoming 
iiiere-asiiigh .ippareiit. '1 he plan is now- 
being studied bs the .Air TralTic Con- 
trol and N.nieation Panel of the .Air 
CcHirdinating Committee together with 
a report of Studs Workiiig Croup 15 
oil the "U. S, Need for Incre.ised Ait 
Ojierational Capabilities." 

.A spot check of the airlines iiidie.ited 
general approsal of the plan. .iltliou|li 
stsetal openitioiis technicians stressed 
that the hca\ \ lolume of domestic traf- 
fic .iiid the csimplexitie.s of the U. S. 
airwavs preehide ani such arr.mgeinent 
for this coimtrs without long-range 
plaiming .nid studs. One airline offieial 
said the Canadian order would not 
iifftet operations in Canada since com- 
pans pilots .dreads were under orders 
to opcr.ite under .ATC jurisdiction 
wliencset in Canada. 

ALPA Approval 

1 he .Air Line Pilots .Association has 
been a consistent supporter of con- 
trolled airw.iis traffic under all coiidi- 
tfoiis. Last scar at an anti-collision ssm- 
|X)siuiii s|X>nsored by the C.-A.A and the 
lllumiiiatiiig Engineering Society. Capi- 
tal .Airlines Pilot J. D. Smith, represent- 


ing .ALP.A. s.iid there is "a growiiig 
mosement within .ALP.A membership to 
op,.r.ite all flights w'ithin the Ciiited 
States under H R conditions at all 

.An .AOP.A represcntatise told .Asi.e- 
I ION AATf.K that his organization and 
it, affilute. the C.inadian .Aircraft Own- 
er, and Pilots .Association "had pro- 
tested sticiiuoiisls" to the Caiudi.m 
gosermiient. He labeled tlie order "im- 
ju'hhtd" and a "form of lisstcri.i." .idd- 
iiig: "If the plan proses to be i burden, 
we will tell our people to stas out" of 
Caii.ida. 

In amiouiicing the order, Geoige C. 
M.irler. C.m.idiaii Minister of I r.m,- 
port. s.iid 111 Ottawa th.it studies iiieli- 
e.ited the pris.itc pilot iiormalK doe, 
not fl; .ibose the 9.500-ft. Icsei and 
should eiitoimter rel.itivciv little dilR- 
eults in conforming with the order. 
National Airport Trial 

A, 111 .idditioiial eoiieession to pii- 
s lie flsers. pilots who do not base a 
full instrmneiit rating mas have thei: 
heeiiscs endorsed to qualifs them to fls 
oil the .lirv.iss under A'f'R conditioisi 
subiext to the jurisdiction of air traffie 
coiiliol. Endorsement is obtained after 
p.i,sing a modified instrument Asiiig 
cxaiiiiii.ilioii less rigid in standards than 
the regular H-R test. 

Somewhat allied to the C.inadi.m 
pl.m. although confined to atc.i opera- 
tion,, is a test started .August 1, 195s, 
bs- the C-A.A at the W'ashingtmi Na- 
tional .Airport as a "high dciisih air 
tr.ifiic zone." The experiment tequircs 



Pakistan Viscount 
Touches . Down 


I’akiishmi govcrunicnt A’iseuimt. delivered to Pakistan in March, touches down at Teheran 
.Airport In Iran. Slipper tank on ssiiig outside starboard engine is one of twri wing hanks earning 
17-1 g.il. each which iiictcase A'iseounl range by about 1(10 mi. The tanks are tc-iiiosable. 
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-ill niccnift opcr;itmg in nnd out o( 
N.itioiia! Airport to cstal)li^ll aiie] mniu- 

toucr, obscr\c .1 ISO nipli. speed imiit 
and ojier.itc under Il'R conditions 
(vlieiiever visibility is less than a mile. 
All e'ceiiipticm to these rulings was 
granted prii ate pilots in a section south 
of the airport. 

Charles Parker, exccutise director of 
the Xationiil Asiation I radcs Associa- 
tion represciitini air taxi .seniccs and 
fixed-base operators, said he "uonld be 
siiiptiscd" if ain of his members fought 
am U. S. plan designed along the lines 
of the Canadian system. Most incm- 


ber.s. he said, hold instrument ratings 
•nid are eqnip)x-d to fis IPR. 

I he Canadian order sets ii" tesltic- 
tioiis on aircraft flsing below 12,500 
feet in the region of the Rockies or 
below 0, 501) feet elscu liete. l-'Uilit clear- 
ance on the designated airssays svithin 
the restricted .iltitiidc lasers, or "block 
airspace," ssill not be issued unless: 

• A Vl-'R flight plan is filed with the 
appropriate air-traffic-contnil unit. 

• .Altitudes arc asailable .md traffic con- 
ditions ate such that the flight can be 
accoinniodated. 

• Aircraft is e<|ni])pcd uitii twn-wav 
radio. 


CAB Decision on Overseas Fares 
Creates More Problems for lATA 


By Craig Lewis 

iVasliington— The inteniational air- 
lines "ill meet in C.mnes this "cek in 
an atlempl to find .1 sointioii to the 
problems created In the Civil .-Acronan- 
tics Board decision not to ap|)rovc the 
present fare striietnic on major over- 

Tlie big problem facing the carriers 
IS the fare sitnafinn on North .-Atlantic 
routes. 'Ibc C.AB doesn't like current 
Atlantic tourist services, and it doesn’t 
approve of the lOCI first-class fare in- 
crease p.isscd by Intcnnilional .Air Trans- 
port A.VS11. members last October. 

Since I.VI A fates have tn be ap- 
proved bv all the governments con- 
cerned, the airlines must find a soliilion 
that "ill please the Board and all the 
other nations involved. 

The alternate to this is an open tale 
and the possibility of a rate war over 
llie rich North .Atlantic routes. 'Hie 
C.AB has said it is willing to face the 
consequences of an open-rale sitviation. 
CAB Policy 

.A clear picture of vshat the airlines 
can do to |)lcase the CAB can be drawn 
from a detailed policy vtatcmciit issued 
bv the Board earlier this niontli. The 
niain policy point is that the agency- 
favors a cut-rate third class service for 
the .Atlantic. 

Tile U- S. flag carriers have conic up 
with two plans for a lovv-cost service 
beivveen the United States ,ind Europe, 
both of which the foreign airlines view 
witli general disfavor. 

The foreign carriers fe.ir they do not 
have enough equipment to make money 
on a low-cost, large-volume verv ice. .And 
thev feci the CAB has been a trifle 
liigli-haiidcd in its treatment of the 
lAT-A fare situation. 

First indiratioiis of the C.AB atti- 
tude came in Fehtuarv when the Board 
tefuseti to approve a 10% increase in 


fir.st-elass fares. I his kicked up a storm, 
vinte the caniers were getting re.idv to 
inaugurate the new fares .April 1. 

'I lie Bo.itd relented and approved the 
new fares until Se|)teniber 50, but it 
also issued a iicvs- approval of tourist 
fares terminating Scpteniher 50 instead 
of December 51 as |)rcvioiisly apprwed. 


Low-Fare Proposals 

With this temporan approval, came 
,i C.AB opinion critici/iin| I.AT.A air- 
line tourist services as unrealistic. 'Ilie 
Board said the carriers arc subsidiaing 




with tc 


e higlici 


suggested that the a 
scaling densities and cut out extra serv- 
ices on hiiitisl flights. 

Trans AA'orld .Airlines and P.m .Amer- 
ican World .Airways have discussed the 
situation with the Board, and each has 
|)roposed a low fare plan. TW.A would 
like to offer a S550 round-trip 15 day 
excursion fare bchvecn New York and 
London on tegular tourist flights. 

Pan .American f.tvcirs a third-class air 
service with five-abreast seating, no free 
meals, no liquor and fewer cabin at- 
tendants at a New York-London round- 
trip fare of 5590. 

Ilic Pan .American approach has re- 
ceived C.AB blessing as the type of 
service it favors, lliis endorsement 
lends powerful support to Pan .Aiiier- 
lean's idea, since in effect, it tells the 
I.AT.A carriers what kind of fares and 
standards the Board w ill approve. 

I'lic C.AB said the suggested new 
service should be inaugurated over .At- 
lantic routes by .April 1. 1957. and over 
Pacific and Latin .American routes as 
soon as traffic warrants. 

Tlie Board's stand on the 10% first- 
class fare increase is unchanged, and it 
feds the increase should be rescinded 
on October 1. 

The Board maiiil.iins that airlines 
should have a 575 surcharge for pas- 
sengers who want to travel on sleeper- 


ette scats. If a 575 sleeper seat is used, 
the C.Ali suggests the .lirliiies dvirge 
5100 for upper berths and for lower 
K-rtlis sold on ,1 ship-side (iminediatcly 
prior to take off) basis. 

Oil polar fares, the C.AB favors cqiul- 
iiv.ition of fares between Europe and 
the Eat East with the fares eli.irged for 
flights via India, lire Board objects, 
however, to cqiiali/aition of f.ue.s on the 
Canadian Pacific .Air Tines mute via 
AAincouvcr since it is longer than the 
polar and Indian routings. 

l lie Board also objects tn any reduc- 
tion or eliniinatioii of the roimd-trip 
and circle trip 10% discount. Since 
mo.vt inteniational travel iv of a round 
trip or circle trip nature, the C AB 
thinks reducing the disamnt would be 
very similar to a general fare raise. 

.According to the C.AB, the airlines 
arc suffering a dilution of cargo reve- 
nues because specific cmninodity defi- 
nitions in the rate structure are not 
detailed enough to obtain the proper 
levcime from certain high-value com- 
modities. The Board suggests that the 
carriers correct the situation by Sep- 
tember 50. even though present rates 
do not expire until Dcccmher 51. 

Tightening iif rales covering pas- 
senger ex|>cnscs cn route also is tccom- 
ineiided by the C.AB. 'I'hc Board said 
unwarranted absorption of passenger 
expenses at nver-iiiglit stops and con- 
necting points arc making through 
services in some areas less attractive 
than connecting scnices. 

The Board figures that nothing will 
be jccomplislied on this problem at 
the evirrcnt inccting, so it recommends 
establishing a group to study the prob- 
lem and propose restrictions. 

in the charter field, the C.AB state- 
ment asks i.AT.A airlines to incorporate 
certain rules on group eligibility and 
iimiscd space into the regulations. 

Ilie C.AB said it would no longer ap- 
prove LATA resolutions just because the 
carriers would not have time to correct 
thcni-wliicli was the case with the 
.April 1 fare increase. Tlic Board said 
I.A T.A should cither speed up ttansmiv- 
sion of full documentation on proposed 
resolutions or revise its conference 
stiicdulcs tn allow more time before 
fates and regulations become effective. 


lATA Helicopter Re]>orl 

llclicoptct manuhctureis repicsentri 
at the San Remo, Italy, meeting of the 
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Adams Predicts Jet Liner Profit 


Civil Aeronautics Board Vice Cliair- 
maii Joseph P. Adams declared last 
week that U.S. trunk airlines have 
moved into a favorable position to at- 
tract financial investments and in- 

•Adams. citing the expansion of the 
air-travel base in recent vears aird the 
pnimise of growth still ahead, disputed 
recent airline opinion that the carriers 
arc in a weak investment position and 
denied other allegations that C.AB 
actions (i.c., the forthcoming fare 
investigation) arc frightening investors 
avv-av from airline slocks. 

I'lic CAB member. In a speech be- 
fore the Oakland. Calif., Chamber of 
Commerce, .said the airlines already 
arc ill a healthly financial condition 
and predicted that jet operations will 
be profitalsic from their inauguration. 

.Adams quoted recent magnaiiie 
articles and analyses bv investment 
counsellors to point out "today ’s mar- 
ket atmosphere surrounding the poten- 
tial airline investor" is favorable. 

"llie corporate finances of our 
domestic trunkline carriers are in a 
healthy condition,” Adams said. "The 
managements of these carriers may well 
be proud of their financial progress, 
taking in stride the several aircraft fleet 
changes that have taken place since the 
inaiigntation of the DC-5 airplane." 


.Adams said he believes the C.AB has 
a responsibility in making its regulatory 
decisions to create a favorable atmos- 
phere for the potential air carrier in- 
vestor. He said the C.AB feels its 
decisions in the past few years have 
conttiliutcd to sucli an atmosphere. 

llie C.AB official pointed out that 
54% of last year’s passenger traffic was 
in coach service. He said the growth 
of air coach has ‘been a significant 
factor in broadening the air-travel base, 
creating a mass transportation medium 
and improving the airlines as invest- 
ment prospects. 

'The move into the jet era will mean 
a revolution in air transport. Adams 
said. "It is my belief tliat jet age civil 
aviation cannot be ptopcriv described 
as an advance in travel. It is instead 
a revolution and a complete break with 
the past.” He added: 

"It is mv prediction that the en- 
thusiastic reaction of the jet-age pas- 
senger to this luxury, this simplicitv. 
this securitv, will guarantee profitable 
jet air transport operations from the 
date of their inauguration.” 

•Adams said presently-ordered piston 
aircraft will fail to keep pace with 
traffic growth and demands for scats 
generatM bv "mass air transportation” 
in 1957 and 1958 and that tlie jet age 
"is not arriving a day too soon.” 


Burke, Va., Airport Funds Asked 


AA’ashingtoii— The Commerce Dc- 
|)artmcnt last week asked the Budget 
Bureau for 531 million to begin con- 
struction of the long-debated alternate 
airport for AA'asliiiigton at Burke. Va., 
some 1 5 miles away. 

'Tlic funds, if approved, would be 
sulficieiit to make the airport p.artiallv 
operatio11.1l within two-to-thrcc years. 
Co.vt of the complete project has been 
estimated at S4S.5 million by the Civil 
.Aeronautics .Administration. 

Ten members of the Senate Com- 
merce Committee, overriding the pro- 
tests of Maryland Sen. John Mar.shall 
Butler, urged the department to launch 
a "liigli-spced program of construction" 
al tlic Burke site with "two or more" 
contractors engaged on the project in 
order to complete tlie bsk witliin two- 
jnd-onc-half vears. 

In 1950. Congress appropriated SI 
million toward an alternate airport. 
Much of this was expended in the pur- 
chase of land near Burke. Subsequent 
budget requests were defeated, hovv- 
cy cr, and the project has been dormant 

•A Commerce Department report to 
the committee earlier this year recoin- 
mended Andrews Air Force Base, Afd., 
as the first choice for the airport site and 


Burke as the second choice. However, 
Louis Rothschild, Under Secretary of 
Commerce for 'Transportation, told the 
committee he wanted Congress to make 
the final decision. 

Sen. Butler, a Republican who has 
led the opposition of the Maivland 
delegation to the Burke site, issued a 
minority report calling for a new study 
by the Commerce Department cv.iliiaf- 
ing the relative merits between the 
Burke location and Baltimore’s Fricnd- 
sliip .Airport as an alternative port. 

Five senators, in individual reports, 
argued that the Sccretan' of Commerce 
should select the site for the new air- 
port on the basis of technical advice, 
despite Rothschild's position that the 
department wanted Congress to make 
the selection. The senators; Price Dan- 
iel ID.-Tex.l; Sam J. Ervin fD.-N.C.l: 
John Bricket (R.-Ohio); James Duff 
(R.-Pa.l and William Piirtell (R.-Conn.). 

There was unanimous agreement 
among all 1 5 members of the Com- 
merce Committee on the urgency of 
additional airport facilities for the 
Capital. 

I'hc majority report declared; ".A 
disaster at the (present) airport, be- 
cause of the growing pressure on its 
facilities, which no one wants, should 


not be necessary to focus public atten- 
tion on this problem.” 

T'ivc members of the committee 
urged that Baltimore's I-'rieiulship Air- 
port be promptly designated as an alter- 
nate tcniiiiial fur an interim period, 

CAB OuUines Stand 
On New Airline Entrys 

5\'ashington— llie Civil .Aeronautics 
Board, svliicli has not certificated a 
trunk airline since passage of the Cis il 
.Aeronautics .Act in 1958, believes any 
new entrant into the scheduled system 
should have "at least" the capital in- 
vestment as that of a comparable exist- 
ing carriet- 

Tlic C.AB set forth its opinion in 
replv to 54 questions regarding compe- 
tition in the air-transportation field 
asked bv the Senate Small Business 
Committee. The committee, headed 
bv Sen. John Sparkman (D.-.Ala.l, has 
repeatedly criticized the C.AB for al- 
legedlv conducting a "closed door” pol- 
icy towards new carriers. CAB said: 

".As a general proposition, it would 
seem reasonable to assume tliat the es- 
sential capital requirements necessary 
to inaugurate operations of a scope com- 
parable to those of anv prescntly-certi- 
eated carriers would be at Ica.st equal 
to the present invested capital of the 
certificated carrier and would probably 
exceed its reported investment bv a 
substantial amount since, to a very 
larac e.xtent. equipment units presently 
utilized have been substantially' depre- 
ciated and were acejuired at favorable 
prices no longer available.” 

The Board estimated the capital re- 
quirement for new entrants, as follows: 

• For a transcontinental operation, 
from 520 million to S127 iniilion. 

• For a regional operation, from 515 

• For a local-service operation, from 
5260,000 to 51.9 million. 

CAA Approves DC-7C 
For PanAm Service 

The Douglas DC-7C Seven Seas has 
been certificated by the Civil Aeronau- 
tics Admini.stration and is ready to go 
into service with Pan American World 
Airways on June 1. 

The DC-7C first flew on Dec. 20. and 
the certification program was completed 
six weeks ahead of the Jiilv 1 target 
date. Test performance of the new 
transport indicates a gross takeoff weight 
of 145,000 lb., as compared with a de- 
sign guarantee of 140,000 lb. Sea level 
takeoff runway requiiement at 159,000 
lb. is 5,800 ft. as compared with a guar- 
anteed 6.950 ft., and landing railway 
requirement at 107.000 lb. is 5.360 ft. 
against a guaranteed 5,400. 
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Airline Revenues and Expenses — 1st Quarter 




DOMESTIC TRUNK 


Wtntm . . 

INTERNATIONAL 
Britim”" 


LOCAL SERVICE 


11,606,484 

535,299 

582,263 

24,060 


1,349,461 

9,482,552 

13,691,837 

17,354,494 


298,100 

24,686 

382,725 

1,039,605 

2,259,162 


51,094,195$ 
135,550 
231,024 
9,013 
34,949 
251,188 
504,097 
90,095 
19,989 
245,558 
803,1 50 


1,227,371 

255,075 

240,181 

40,240; 


651,074 

362,920 

28,117 


1,288,729 

1,281,432 

433,490 

206,290 


1,914,999 . 
764,061 
234,336 


1 56,924 
2,010,762 
1,422,132 
2,468,345 1 
416,351 


1,818,559 
4,137,487 
14,128,101 
46,084,288 
18,947,380 
2,308,877 
11,755,692 
40,171 ,039 


-126,806 

864,089 

2,397,852 

12,699,929 

4,315,617 

-352,319 

-939,391 

-2,815,951 


835,30 

1,576,91 


833,139 353,78 
1,262,195 1,198,52' 
3,075,488 2,091,70 
1,361,225 863,59 
5,456,366 5,557,49 

1,427,696 1,788,412 
81,894,741 83,805,566. 
15,233,807 14,178,106 
81,184,405 80,545,685 
4,896,688 4,408,222 
11,142,931 14,373,461 
2,738,267 2,455,726 


983,783 

497,631 

-101,188 


1,439,895 -233,155 


HAWAIIAN 


CARGO LINES 


16,077 

10,430 

45,249 


22,352 

24,019 

13,666 


>0,028 32,535 


1,500,522 

636,384 

1,051,302 


668,164 

1,235,629 

1,715,326 

1,289,150 


3,412,460 3,505,758 
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29,059 
25,306 
5,027 . 


96,974 50,388 . 

112,377 ' 108,699 . 


9,516 54,620 

12,758 185,369 

10,1 37 36,965 

14,720 233,224 


203,677 

633,520 

856,542 


-52,035 

2,822 
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Mid-Manhattan Helicopter Service 
By October Promised: Cummings 


Nciv Yoik— Passeiigct helicopter sco'- 
ice linking midtowii Manhattan to La- 
Citatdia and Ncuatk airports will be 
inaugurated before October, possibly bi' 
late August, Robert L. Cummings, |r,. 
Neu York .Mni-ays president, an- 
mnnieed last week, 

Negotiations between the City of 
Xc\e York and the Port of New York 
,\uthorit>' for use of the West >0th 
Street lieliport site arc progressing s.itis- 
factorily, Cummings said, and initial 
plans call for fi\e round trips daily 
utilising the airline's Sikorsky S-55 
rotorcraft. 

Schedule Growth 

Schedules will be stepped up to 20 
to 25 daily flights sesetal weeks after 
the first operations. New York Inter- 
national .Mqjort then n ill be connecte-d 
to tlie circuit, and night flights will be 
instituted shortly afterward. The S-55s 
Mill be equipped ssith especially de- 
signed floats, wliicli will be aiailablc 
next moiitli, the NY.^ official said. 

-M the press conference called to de- 
scribe the carrier's future plans, Cum- 
mings said that comincrcial liclicopter 
transportation is on the \ctgc of dis- 
pensing with subsidy and is ready to re- 
alize a vast, untapped market. But to 
do this, he said, there is an immediate 
need for helicopter operators to svork 
together, with the manufacturers, and 
with the ncpaitmenf of Defense to 
sohe the problem of eouipihent. 

The manufacturers, lie said, haven’t 
been made siifficientli’ aware of the 
demand that exists for a suitable com- 
mercial helicopter. New York .^i^^•ays 
svonid hai c “monei' on the line” for 12 
to 1 5 of them. Cummings said. 

Must Show Proof 

It is essentia! for the operators to 
doenment this need, Cummings said, 
and to win tlic cooperation of mamifac- 
tiircrs and niilihtiv. If they .succeed— 
and he expressed confidence that they 
would— a commercial helicopter would 
be asailabic in three or four years. 

With a helicopter that could achieve 
a direct operating cost of 10 cents per 
scat-mile. Cummings said, Nav York 
;\irways could charge its short-haul pas- 
sengers about 25 cents a scat-mile. Co.sts 
are about SO cents with present S-55 
equipment and will be about 50 cents 
with S-5S equipment on order for dc- 
livetv in Scpfcinbcr, Bulk of the air- 
line’s future business would be carried 
on high-frequenev flights, with space 
reserved onlv at extra cost. 

•Sniong other points touched on by 
Cmninings at the conference; 


• Nc« York .Airways is most impressed 
bv Bristol helicopter developments, rc- 
centlv inspected in England, including 
the landem-rotor Bristol 173 and a twin- 
turbine model under development. 

• It is too early to say which manufae- 
turer is leading in the development of 
a commercial macliine that would best 
meet New York .Airways helicuptcr re- 
quirements. 

• The noise jiroblcm must be solved or 
there will be no business. The S-58 is 
slightly quieter inside, not much noisier 
outside, than the S-55- Turbine-driven 
helicopters will be quieter than present 

• Cummings doesn't believ e vertical 
takeoff aircraft will replace the helicop- 
ter coinnicrcially in the foreseeable fu- 
ture. 

• New York Airw-ays is trying to arrange 
a visit to observe Russian helicopter dc- 

Senate Group Assent 
To Re-Equipment Plan 

Washington— The Senate Commerce 
Comnuttee has a)>proved legislation de- 
.vigned to aid subsidized carriers in fi- 
nancing re-equipment programs by jicr- 
mitting them to set aside cvirnings on 
old equipment sales without having 
their subsidies reduced. 

I be legislation would over-ride the 
Civil -Aeronautics Board’s policy of de- 
ducting capital gains on equipment 
sales from subsidy payments. Tnc me-as- 
ore was vigorously opposed by the 
Commerce Department, by two mem- 
bers of C.AB Iformer Chairman Ross 
Rizley and Joseph .AdamsI and bv the 
Genera! .Accounting Office. Rizlcy and 
.Adams said the legislation could open 
the w'av for "vv iiidfal!'' subsidies to some 
carriers. C.AB members Chan Gurney 
and Harmar Dennv supported the 
measure. (.AW .Apr.'23, p. 1421. 

Tlic House Comnictce Snbcomniittce 
on .Aviation alrcadv- has held licarings 
on similar legislation sponsored hy two 
ranking meinhers of tlic group. Rep 
Orcii llatris (D.-.Ark.), chairman, and 
Rep. Carl nin.shavv (R.-Calif.). 

C.AB’s policy of reducing subsidy 
|j-avments because of income from 
equipment sales, the Senate Commit- 
tee, declared, "prcscnlv carriers with a 
verv real prohiem, particularly at a 
time when tlia arc faced with the 
netessib of replacing their obsolete 
fleets of aircraft. . . . Because of the 
licmendous increase in flic price of 
new aircraft since the vv.ir, any carrier 
proposing to acquire new aircraft for 


Free Rules- for Ministers? 



rcpljcement purpuses is faced with a 
major financing problem, lliis problem 
is aceentuated if any capital gains real- 
ized on the sale of its existing fleet arc 
to be offset against its ordiiiarv income 
received from the government.” 

h'ailure to have modem equipment, 
the cimimittec observed, ''places a car- 
rier at a hc-.ivv disadvantage vvitli re- 
spect to passengers. 'T his, in the end. 
iiK-Jii.s less income and larger subsidy 
pavmeiits. defeating the major objective 
of existing law to strengthen air trans- 

The legislation also clarifies the posi- 
tion that C.AB is to continue to con- 
sider losses on equipment in detennin- 
ing subsidies. 

it applies only to flight equipment- 
airframes. aircraft engines, aircraft pro- 
pellers, aircraft comniunications and 
navigational equipment, improvements 
to leased flight equipment, flight equip- 
ment spate parts and assemblies. 


CAB ORDERS 


(May 10-16) 


GR VNTED: 



Miami rtaffic .Assn.: Citater Orlando 
Clianibcr of Commerce; '|■allahasst•e Cham- 
ber of Commerce; Citv of Toledo and the 
Toledo Chamber of Gommetee; Board of 

\ alhy Board of Trade; AMieeling Area 
Conference on commimitv development: 
.Airport Commission of l-'orsyth (bounty, 
C., Kuisyth County Board of Commis- 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 
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Britannia Challenges U.S. Jet Airliners 


B) William Coiitililiii 

Bristol, ICiigland— Bristol Acropljuc 
Co. is attempting to invade the U. S. 
domestic airline market with its 100- 
|xissengcr turboprop Britannia. 

Bristol aiul Capital Airlines arc nego- 
tiating a contract which would put 
Britannia 5U0s into U. S. service next 
year, well ahead of the Lockheed 

I n enable the Britannia to go into 
early service on Capital routes. British 
Overseas Airwars Corp. will accept later 
delivery of some of its 53 Britannias on 
order, hive of its Britannia 500 scries 
would go to Capital next April under 
tins arrangement. 

Capital, whose Vickers Visconnt or- 
ders set the pace in the U. S. for turbo- 
props, apparently is ready to buy the 
S3. 5-million Britannias m order to get 
a )unrp on competitors who hase or- 
dered the KIcetra. Deliver) earlier than 
the X'angnard undoubtedlv was a de- 
ciding factor in the shift front X'ickers. 

To kick its invasion of the U. S, mar- 
ket. Bristol i.s prcp.iring to take these 

• Send a Britannia 100 on a nationwide 
demonstration tour of the U.S. similar 
to recent visits to Kurnpcaii markets. 
This probably will be in mid-Juh'. 

• Offer u medium-range Britannia based 
on the Capibil .s|x;eifieations. 

• Start work on long-range Britannia 
400 scries. This aircraft with Bristol 
B.F.. 25 engines will h.ivc longer fuse- 
lage and what will be in effect a thiimct 


wing. This aims at making it a sigiiifi- 
eant iiigh-sijccd comijetitor to U.S. 
turbojets on the North .Atlantic. 

In addition to the fisc BO.XC air- 
craft, Capital IS expected to order ten 
of the IicaMcr Britaiini.i 510 scries, 
which will be a medium-range model 
designated the 313. 'llierc would be 
options cm additional aircraft. The Cap- 
ital order of well over S50-inillian would 
establish the Bristol turboprop as the 
first strong British competitor to U.S. 
mimufucturcrs in the large traii.sport 
field. 

Civil .Aeronautics .Administration cer- 
tification alrcads has been inili.ited svitli 
the sisit of a CA.A te.nn to Bristol to 
stud) the Britannia. The cnm|);ni) now 
IS awaiting the C.AA report on changes 
which mav be ncccssarv to achieve U. S. 
certification. 

Competitive, Complementary 

Peter Masefield, managing director 
of Bristol .Aircraft Ltd., the airframe 
subsidiar)- of Bristol .Aeroplane, sets tlic 
Britannia as competitive with the K.lcc- 
tra and ciiniplcnicntat) to the Douglas 
DC-S and Boeing "O". But the big 
Bristol turbojirop ma)' he more than 
|iist compicmentar)'. The decision by 
Canadian Pacific .Airlines to order Bri- 
t.nmias instead of jets for its transpolar 
.md transpacific routes makes that ap- 

Mascfield, formerly chief exccutisc 
of British European -Airwav-s, is aware 
of twii important areas wlicrc the 
British aircraft industr) has been open 


to criticisni-mcctiiig delivery dates and 
.iftcT-sales service. 

Bristol's record in the past has not 
been iiniii.iried. 'llie Britainria itself is 
two vears Ixjhind the schedule BOAC 
originally set for it. But Masefield is 
detenirined to cliange all that. 

"We will set deliscn' dates and meet 
or beat them." he says. ".And we're de- 
termined to b.iek the airplane up with 
the best after-deliset) service available 
anywhere." 

;A spares depot would be set up in 
Washington or New A’ork to .support 
the Capital purchases. .An up-to-date 
training school for flight and ground 
crews has been cstablisficd at Bristol to 
train free the |x:rsonncl of Britannia 
putchasers. Org.miaation of worldwide 
technical support i.s undenvay. 

To the next ])urehaser in line after 
Ca|>ital. Ma.scficid offers a very specific 
delivery dale; -April 27, 1958. 

rlic Bristol managing director bc- 
hescs the market potential for the Bri- 
bninia lies somewhere between 500 and 
400 aircraft. The company's break- 
even point, lie estimates, is 80 aircraft. 
The Capital sale, together with others 
now under ncgoti.ition. will put Bristol 
scry close to that figurc- 
Britannia Family 

'Hicse arc the Biitamiias which the 
eompaiis will produce: 

• Mk. 100. I’owercd by the Bristol 

Bfoteus 705 turboprop engine with a 
total cquisalcnt horsepower of 5.780. 
gross weight of this aircraft is 133,000 


BRITANNIA WING ASSEMBLY is of box spar conslruclion. Engines (riglilt have loss-drag covslinp. 




M 









FUSELAGE SECTION nitli ntlicr main nssniiklies inbuve) before 
assembly intn single unit. Lipper center scctinn panel svliieli joins 
fore- and att fuselage has yet to go into iKisitinn. General view of 


.lirfranic jisscinblv hall (below) sliossing internal striicturc of a 
nninbcr of fuselage sccfioiis in cciitct. At tear can be seen 
circular jigs in which various fuselage sectioiu ate first assciiiblcd. 




lbs. It has a HO-ft. wingspan, 114-ft- 
luigth, Cruising at ?75 mph., it can 
carry 90 passengers. Still air range with 
maximum pavlgad is 3.570 mi. BO.\C 
ordered 15. 

• Mk. 250, ITiis is a combined 
freight/ passenger aircraft similar to the 
300 scries, 'nircc have been ordered 
by the Ministry of SuppK and six bv 
the Rov.ll ,\ir l''orcc. 

• Mk. 300. Eu|incs for the 500 scries 
.irc Proteus 75>s which will turn out 
4.120 total equivalent horsepower. Imsc- 
lage has been lengthened 10 ft. The 
300 can carry a greater paylo.id than the 
100 over similar ranges. Gross weight 
is 163,000 lbs. In addition to the proto- 
type, seven have been ordered bv 
BOAC. 

• Mk, 310. A long-range aircraft de- 
signed to proride nonstop service in 
both directions m er the North .Atlantic, 
the 310 has a 173.000-lb. gross weight 
and carries S.4S6 imperial gallons of fuel 
compared to 6.670 for the 100 scries. 
BOAC ordered 11, Kl Israel Air- 
lines ordered three with an option on 
one, and Canadian Pacific ordered five 
svith options on five. 

• Mk, 315. Thh medium-range air- 
liner, based on Capital specifications, 
will Ire a ^^k. 310 with weight reduced 
by omission of long-range tanks and 
reduction of knatory and cresv .space. 
It also will be provided with various 
quick turn-around facilities such as in- 
tegral .steps. 

• Mk. 400. Fit.sclagc of the 400 will be 
10 ft. longer than the 310, 20 ft. 
longer than the 100. B.F.. 25 turboprop 
engines will provide full 4.000 bp. up 
to 20,000 ft., enabling the aircraft to 
operate from major airports at any alti- 
tude at any temperature without sacri- 
fice in payload. -6ii extended leading 
edge u’ili increase the chord to gi\c the 
effect of a thinner wing, tcsnlting in an 
aircraft which will cruise at more than 
400 mph. To get the utmost out of 
the Btihmnia design, Bristol mav set 
back its proposed 500-mph. 130-pas- 
senget Type 187. 

"Wc svill stretch the Britannia to the 
limit before going on to a new airplane," 
Masefield says. 

Sales Confidence 

Bristol is eunfident of a market for 
the Britannia. Sales Manager Roger 
White-Smith secs it this way: 'llic Bri- 
tannia will be the only airplane avail- 
able to fly the -Atlantic non-stop com- 
fortably in both directions by 1957; it 
w ill make a lot of monev for its owners; 
when jets come in on the transatlantic 
route, the Britannia will ha\c been in 
service for almost three years and for 
high-standard tourist travel will be coni- 
plcinentary to the jets- 

■’If you accept all that.” says White- 
Smith, "we ate the only aircraft in the 
business-that's the market." 


Tlic economy and quiet operation of 
its turboprop engines ate big selling 
points in the Britannia's favor. It is 
without doubt one of the quietest air- 
craft in the air todaw A raent test by 
the Roynl Swedish Cisil .Ait Board 
r crified that during a Britannia visit to 
Stockholm-Bromma .Airport. A noisc- 
lesel check made on takeoff sliowed the 
Britannia quieter than a Douglas DC-3 
and ncll bclon- tbe DC-6B. 

BOAC Plans 

BOAC planned to put its Britannia 
100s ill service between England and 
South Africa in early Juh'. Engine 
fiamcout problems mav set this scrsice 
back to August (AW' Mav 14, p, 30). 
'Hie scliedule c-alls for extension of serv- 
ice to .Australia in September and to 
the Ear East earU next vear. 

I'lic airline hopes to begin operation 
of its long-range 310s over the North 
Atlantic during 1957 and may use them 
to re-open its South American route, 
whiclt was closed after the dc Havilland 
Comets were withdrawn from service. 

BOAC's dqmty operations director, 
II. O. Houchen, says company pilots 
have been vers- well pleased with the 
Britannia’s performance during route- 
proving trials- “It meets all the per- 
formance standards very well," lie com- 

Britannia Troubles 

Like other airliners, the Britannia has 
liad its teething troubles. Latest oc- 
curred two weeks ago when it was dis- 
covered the Proteus 705 w.is susceptible 
to flanicouts under certain icing condi- 

Ice also forced temporary grounding 
of the Britannias earlier this vear when 
BO.AC pilots found controls freezing 
under cold weather conditions. This 
was traced to an accumulation of inois- 
tnre in the tail cone, BO.AC says the 
difficulty has been solved. 

■'We’ve operated four proving flights 
to Johannesburg without incident, ex- 
cept for the flamcouts,” Ilouclicn rc- 

•All route-proving flights arrived on 
or ahead of schedule. Houchen says. 

Capt. A. S. M. Rcndall, flight super- 
intendent of BOAC’s Britannia fleet, 
says cockpit visibilitv' is better than the 
Lockheed Super Constellation and de 
Havilland Comet although not as good 
us the Boeing Stratocruiscr. 

Production Plans 

Final assembly lines for the Britannia 
are at Bristol's Eilton plant and at Short 
Bros, and liarland in Belfast. Ireland. 
Masefield believes capacitv' at these two 
plants will be sufficient to handle any 
necessary expansion in production. 

Short now is building 21 Britannias. 
The first Mk. 300 from the Belfast plant 
is sclicdulcd to fly in October of this 


year and the first Mk. 230 in July, 
1937. l'’iom tlicii on. Short expects to 
turn out at least two a inontli. Long- 
range plans call for one a week. 

A new SI.4-milliaii pkmt, already 
under construction at Belfast cxclusivcly 
for Britannia production, is due for 
completion late next year. 

'lire present schedule at Eilton is for 
deliverv of 12 Britannias this vear, 16 
in 1957 and 20 in 1958. NevV orders 
will, of course, change this program. 
Deliverv of Mk. 100s is to be eompletcd 
by March of next vear. First Mk. 500 
is scheduled to fly this June and the 
first 310 in December. 
Subcontracting Helps 

L. R. Benton, chief production engi- 
neer at Eilton, believes Britannia pro- 
duction could be stepped up to 40 a 
year willi the aid of subcontracting, 'llic 
two plants thus could turn out more 
than 90 aircraft a year, sufficient to 
meet demand in the immediate future. 

Subcontracting is carried further on 
the Britannia than on any major U.S. 
airliner. Possibly as much as 90% of 
tlie structure is subcontracted. In terms 
of man-bouts, subcontracting totals 
50%. 

•Apart from minor subassemblies, 
Bristol itself builds only the inner vvings 
and leading edges of the Britannia. This 
extensive subcontracting is made possi- 
ble by the unique panel construction 
employed on the tnrnopiop airliner. 

Benton considers the use of panels 
the keynote to Britannia construction. 
'■'Ilicrc is no question about the time 
saving,” he says. "We get out of the 
major assembly jigs much faster than 
possible otlicrwisc." 

Panel Construction 

llic Britannia fuselage is made up of 
38 panels. Built individually in panel 
jigs, these average 43-in. wide and 
are up to 24-ft. long. Each panel is 
built complete with frame, stringers 
and skin, including windows where rc- 

Einal assembly jig for the fuselage is 
a scries of external rings and wooden 
formers, a very simple jig. Tire panels 
arc fastened to the inside of the tings 
and then joined. This is the only 
hand riveting on the fuselage, 

‘‘One result is that wc get no errors 
in joining,” Benton points out. "Work- 
ing from the outside as we do, the skins 
always mate flush when fuselage sections 

The floor is also installed while the 
fuselage sections are in the assembly 
jigs. 

The panel nature of the Britannia 
fuselage was dictated more than any- 
thing else Ijy the desire to go to squeeze 
riveting for a good finish. 

"We had to restrict the assemblies to 
a size to fit into the jaws of squeeze 
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riveting machines.” says Maurice Taun- 
ton, structures designer. The automatic 
spin dimpling technique made possible 
by the panel design docs nuicli to pro- 
vide the unifonn finish of the Britannia 

'llic wing of the Britannia is of box 
spar construction, which Taunton be- 
lieves to be the most efficient load- 
carrviiig arrangement for a wing of this 
thickness- 

”.And since we need a thick skin for 
torsional stiffness, it is also efficient to 
make the skin load carrying,” he notes. 

The wing’s single box spar is un- 
broken from vvingtip to vvingtip with 
no undercarriage cutouts. This lack of 
cutouts offers big advantages both 
weight-wise and fatigue-wise. 

As few ribs as possible arc used in 
the wing. The Bristol designers in fact 
have used the engine nacelles as ex- 
ternal stabilizing ribs. Tliis not only 
results in weight-sav iiig but also reduces 
the number of bags needed in the w ing 

Leading and trailing edges are entirely 
secondary structure with chord-wise stiff- 
eners. Aiiotiicr structure gain is achieved 
from the fact that the thickness chord 
ratiovarics from 13% at the tip to 17% 
-at the root. 

Vertical and horizontal stabilizers 
arc of single box s|xir construction simi- 
lar to the wing. The horizontal stabi- 
lizer is a continuous tip-to-tip structure 
hung from four attaclimcnts beneath 
the fuselage. Wliilc tlic fin is basically 
a box .structure, it cliangcs to a t\vo-s)>at 
construction at the base, where it fas- 
tens to the stern frame. Flying controls 
arc of single spat construction with 
thordwisc stiffeners. 

Redux metal bonding is used exton- 
sivclv in the Britannia to eliminate 
riveting, spread loads and lighten con- 
struction. It is used on leading edge 
skins, wing ribs, spar webs, pressure 
bulkheads, tail fin and flying control 

'I'op and bottom |xinols of the Bri- 
tannia inner wing arc built complete 
with stringers. These then ate laid in 
a boxing jig. where prc-drilled spars and 
longerons are installed. From the box- 
ing jig. the wing goes to an asscmblv 
jig for addition of nacelles, leading and 
trailing edges. Outer wing is fitted but 
not mated until later for space reasons. 

Nacelles 

Nacelles are of monocoque shell 
structure. In the Britannia 100 scries, 
there is a fireproof steel bulkhead with 
a steel skin behind it for additional fire 
protection. Jet pipe trays and tail struc- 
ture also arc of steel, On the Mk. 310 
scries, all this will be tibinium. 

Alex Symon, Britannia dcrclopmcnt 
muna|cr, notes that the nacelles arc 
mounted so far forward that in effect 
they arc almost pods. The engine Is 
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ANNOUNCING NEW SPERRY 


FLIGHT CONTROL SYSTEM 



Douglas A3 D S-S Automatic Piloi 


SP-30 designed for new Jet 
and Turbo-prop Transports 

Sperry’s experience in designing and building flight 
control systems for multi-jet aircraft has enabled 
Sperry engineers to design the new SP-30 Flight 
Control System to meet the requirements of the air- 
liner of the forthcoming Jet age. This system is 
based on an entirely new concept of flight control. 

In 1946 Sperry introduced its now-famous 
Model A-12 Gyropilot® to the airlines. Since that 
time, this system has been installed in hundreds of 
DC-3s, DC-4s, Convairs, Stratocruisers, DC-6Bs 
and DC-7s, and is in daily use by most of the major 
airlines. 

Later models were designed for many military 
applications in high-speed jet and turbo-prop 


aircraft. By working in close cooperation with the 
military and the design groups of Boeing. Douglas 
and Lockheed. Sperry developed flight control sys- 
tems for the B-47. B-52. A3D and the C-I30, 
Thousands of these aircraft are being flown today 
by these flight control systems. 

With this broad, unparalleled experience, Sperry 
engineers have now designed the SP-30 to meet the 
needs of tomorrow's jet and turbo-prop commer- 
cial airliners. For further information, write out 
Aeronautical Equipment Division. 
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CHARTER OAK BOUIEVARD, WEST HARTEORO I, CONN. 

Makers of Jet Aircraft Accessories Produced Today 


at Chandler-Evans 

.. .to produce the finest 


AIRCRAFT FUEL 
CONTROL SYSTEMS 
and COMPONENTS 


«cll ahcnd of the main structure. Heavy 
nacelle shear loads arc taken out 
througli front and rear spar frames. 
Ovcrliang moment is taken out mainly 
into the skin, 

Assembly Schedule 

k'inal assembly of the Britannia goes 
like this: 

1. Ihc port wing is placed in a per- 

2. The starboard wing and fuselage 
sections are on mor’able cradles. 

3. Tlic wings are joined to the center 
rib and the antcr fuselage is dropped 
over it- (In the Britannia, wing torsion 
loads are taken out in the spars and 
from the wing skins through longerons.) 

4. The front fuselage and nose sec- 
tion are attached. The rear fuselage is 
mated a week later. 

5. The belly iianel is added, followed 
by the fillets. 

6. The fin goes on ne\t- 

7. The aircraft is wheeled away on a 
dummy undercarriage for later addi- 
tion of horizontal shibilizcrs, cieetriea! 
and hydraulic si-stenis. flaps, flying con- 
trols. undercarriage and other items. 

In \ic«’ of this unusual niannfactur- 
mg method and the cxtensisc subcon- 
tracting it makes possible, it is unlikely 
Bristol ci’cr will set up a U.S.-type 
assembly line. 

Proteus Engine 

The Proteus 705 engine which powers 
the MK, 100 non’ has mote than 56.500 
hrs. of bench and flight testing behind 
it, including 18,000 hrs. of flight time. 

More than 100 of the engines have 
been built and Bristol .\cro-i;ngincs 
Ltd,, the Bristol engine subsidiary, re- 
ports sufficient production capacity to 
keep up with airframe demands. The 
Proteus 755 will hasc a new reduction 
gear and greater power. 

Overhaul time on the Proteus at 
present is 350 hrs., but the company 
hopes to ha\e this up to 450 hrs. by 
the time the BOAC Britannias go into 
senice in July, and up to 1,000 hrs. 

Bristol believes the free turbine 
principle of the Proteus engines, in 
which rivo turbine stages dri'c the 
compressor and tuo drive the proi>ellcr, 
giscs a quietness, economy and flc.v- 
ibility unmatched by fixed ratio turbo- 

Since the turbines arc linked only by 
the gas stream, the pilot can s’ary his 
propeller rpin. within fairly wide limits 
without changing compressor rpm. 

It also has the advantage that a « ind- 
milling prop creates little drag since it 
does not have to turn the engine. Bris- 

fact, arc based on a wind-milling, not a 
fe.ithered pro|). Tliere is no need for 
automatic feathering dcr’iccs. 

■'The pilot can fe-.ithcr at his leisure 



Take Advantage of This Power Spinning Process 
and Cut Your Manufacturing Costs 


A Cineinnaii Hydrospin machine is now 

and other manufacturers for development 

Under high compressive forces, rollers 
form an inexpensive flat blank or simple 
preform to the shape of a rotating mandrel, 
usually completing a part in one pass, 
Movement of the roller brackets is con- 
trolled by hydraulic tracer and makes 
possible irregular wall thickness and curved 
wall shapes. Strength characteristics are 
improved and finish is excellent. 

Savings Toke Many Forms 

Forming by this economical method 
obsolctcs many chip cutting operations 
with resulting savings in labor, material 
and machines. One manufacturer has made 
savings of 100 lbs. of critical high tempera- 
ture alloy in one jet engine pan alone. 

shows savings of in material over 



finished pan by control of wall thickness. 

cessfully Hydrospun and, as the above 
photograph shows, an unlimited variety 

shapes Is possible. Ask us about ways to 
put this Hydrospin (o work for you In 
solving your manufacturing problems on 

can show you how to produces belter pan 
at a definite cost saving. Write for brochure 
today. Address Dept. A, 





I^AisER |\/|etal Products, inc. 


May 28, 1986 




AVIATION WEEK. 





ii'S 


-;if(cr t]ic |5nnic dies ilowii," Bris- 
Liil's iliicf test piUil, Bill I’cgg, 

Some of the design features of tJie 


servo-tab control system. 

Servo Controls 

Dcrelopment inaiiagcr Symon says 
seno controls were clioscn to get away 
from tbe maintenance ptobicins of n 
hydraulic power boost system, 
riving controls are completely free- 
floating surfaces. Left and right ele- 
vators or ailerons are not inter<on- 
ncctcd. It still is somewhat surprising 
to .sec a Britannia tasiing witli bolli 
ailerons drooping while one elevator is 
cocked np and the other down. Sur- 
faces true lip in trail at about -10 knots. 

'flic control svstem is based on tor- 
sion tubes, whieli carry only light loads, 
riirce outer tabs on each elevator are 
connected to the manual controls and 
tbe inner tab operates from the trim 
wheel on tlie iwdestal. 

Inner tabs on the ailerons are not con- 
nected to the aileron circuit but tn the 
rudder circuit tn counter the effect of 
low tail dihedral. As the |)ilot applies 
ntdder. the aileron tab is mos'cd to 
bring tbe wing up. .Artificial feel is built 

What is pilot reaction to this sys- 
tem? Pegg has this to say; "I guarantee 
I can put a pilot in the cockpit and if 
he doesn’t know the control system is 
different, he won’t find out by flying it." 
Preflight Checkout 
Pre-flight checkout of controls is 
'iimewhat different with the servo sys- 
tem. Engine slipstream is sufficiently 
effective on the tail surfaces for the 
purpose. But the pilot must take a cer- 
tain amount for granted regarding his 
ailerons. 

Early flight testing sliowed a con- 
siderable aileron upfloat, particularly at 
the stall. Tile reduced maximum lift 
cut do'vn rolling power and resulted in 
some wing-drop at tbe stall. Anti-float 
springs therefore were installed to pre- 
load the ailerons dowmvard. Wlien the 
control locks are released before flight, 
the ailerons therefore both go down. 
The pilot must depend on this to indi- 
cate that his ailerons are unlocked. 

Pegg says. “I believe wc backed the 
best bet in this type of control." 

BO.AC's Capt. Rcndall reported, 
lh. 1 t during the tropical trials in 
Johannesburg, someone remarked: “If 
I understand you coricclly, the Bri- 
tannia is a very orthodox aitjrlanc ex- 
cept that the controls arc not attached 
to the control surfaces and the pro- 
pellers arc not attached to the tmgincs.’’ 
lie might have added that the 
throttles are not attached tn the en- 
gines, cither. The Britannia is equipped 
with electric throttles for ease of opera- 


lE TDUHNEAU CMSH PUmR 



Clears Runways 
When Seconds Count! 


Clearing crashed or disabled heavy aircrafi from vital runways is 
a job that must be accomplished right . . . and right now! LeTourneau 
Crash Pushers — designed and built at the request of the U. S. Air 
Force — concentrate power so effectively for this job that their perform- 
ance earned them the nickname "Fantabulous." 

Each Crash Pusher develops its tractive power with six LeTourneau 
Electric Wheels — electro-mechanical power packages geared to deliver 
controllable driving power from integral dc motors directly to the inside 
of each rim. DC control gives infinite selection of speeds or driving 
torques, from zero to maximum wheel rpm . . . permits operator to 
obtain exact power needed to overcome load. Electric drive system auto- 
matically proportions power according to load at each wheel . . . keeps 
the machine at maximum tractive efficiency. 

Some other features are: Tires with over 1500 square inches of 
ground contact each for maximum traction without damage to runways. 
Independent electric controls in each of 2 cabs for all machine functions. 
Powered blade on steering end for cleanup. 

Versatile LeTourneau equipment of similar design is performing 
equally "fabulous" tasks in many other applications where tremendous 
mobile power is required. If you have a BIG job for which presently 
available machinery is inadequate, investigate LeTourneau BIG equip- 
ment for doing your work quickly and efficiently. Send us a resume of 
your requirements for analysis by LeTourneau engineers. We may be 
able to suggest equipment which will bring you new opportunities for 
production and profit. No obligation on your part, of course. 


[|nBr, lE TDURNEAU INi: 

Liii^U 260S South MocArlhur Longview, Texas 
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E'very overliaial req.u.ii’em.ent 
fox* your Tousiness a-irplane! 



Let oiir specialists maintain your business airplane in top condition. 
Experienced mechanics provide every aspect of aircraft servicing, 
from thorough 100-hour checks to complete modcriii7alion. 
AiResearch is the only company at Los Angeles International Airport 
with CAA approval for annual relicensing of your airplane. 

A complete engineering department, the finest interior stylists and 
superb craftsmanship assure you of top quality if your problem is 
comfort, speed, range, payload, power or all five. 


Try our rapid and 
eflicienl lurn-otound servicel 
TYPICAt AISCHAn WE HAVE 
MODIFIED OR OVERHAULEDi 
Oovglai DC*3, Super DC*3, 
DC-e, DC*a aed A-26 — 
Convoir 3e0 — to ' ' 



WEATHER RADAR SYSTEMS 
Specially ileuelopeil AiRe-earrIi no«e 
modiRruIiofi ktl and railome for DC-3 
gives beiier jn' lnrc dcfiniliun uiiti no 
sir«|ieeiJ low- RCA. Collins or Heiulix 
X-Band or C-Baiicl radar units in- 
stalled in lIC-3. 1.odcvlar and t.onvair 
airliners. Semi for booklet R-l. 


AiResearch Aviation Service Division 

Los Angeles Internationol Airport, Los Angeles AS, Colifornio 
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get 

this KEY 
to lower 
assembly eost^ 

There arc new op|)ortutiitics for cutting .AS-scinbly costs^ 
in the “'Key Locking” feature of KEtox Inserts atid 
Studs. You can improve your product and rctiuee 
assembly costs with kelox because these fnsteners — 


tioii iiiul to prcicnt merspeeding of the 
turbine engines by licavi-handed ])il(ity. 

rlicrc has iKcn some wnriiicss among 
pilots nf the device wliich prevents the 
engine from speeding up as (j.vt as thes 
om sliovc the throttle forward, but 
even vvitli this limitatiuii. the rate still 
is higher than for a piston engine. 
Anti-skid Brakes 

Some U.S. airline pilots might show 
euneern over the anti skid liraT-iiig .s\s- 
tem wliieli is standard Htitaniiia equip- 
ment but I’cgg reports: "Vciu absobitelv 
lane to li.ive it with the bogie gear." 
Ilristol iimv is testing a svsteiii nliicli 
would allow an aircraft to land with its 
brakes fully locLcd, taking adv.nilage of 
Ihe anti-skid device to get imisiimmi 
braking on every landing. 

Jlic ilritaiinia is e(|iiipped with re- 
versing propellers. 

Undett.irriage eoiisists of a font 
vvlieel bogie on each side tiiid a twin 
nose wheel. '( he bogies turn and fold 
into tile aft portion of the mbiratd 
naetlles 1 he nose wheel folds forw-ard. 

Svnioii says ilristol is looking into a 
free-fall si stem for tlie main gear, [ his 
gear is not used as a speed brake, \lasi 
imim lowering speed is 175 knots. Main 
undercarriage fittings are forgings on 
tlic aft face of the tcsir spar. 

Windows in the Rrilannia fuselage 
arc all dcmblt glass with each glass de- 
signed to e.irrs full pressure. NIL. IflOs 
and earls Mk. ilKK have magiicsiuiii- 
zircoiiiimi frames with the glass hulled 
to the frame. Later Britaniiias will use 
sliallosv light alloy pressed frames svliicli 
svill be a ccaiiplete window unit. 1 hese 
svill lie elaiiipecl into position by brack- 
ets and svill be free of bolt holes 
Inferior Freedom 

Poors arc all inward upeniiig, Three 
large emetgenes doors in the aft cvibiii 
siipplenieiit the fore and aft passeiigci 
cIcKits. Tlic'K also are two oser-wing 
exits oil each side of Ihe fuselage. The 
!7-ft. diaiiicter of the fuselage [Jermitv 
six-a breast seating accommoclatiiig as 
main as Hill passengers. ITi-icTagc is 
free nf .stnicTunil hulkhe.ids from the 
cockpit after to the re.ii pressure hiilk- 
hccid. .illuwing great freedom on interior 
arrangements. Luge square cargo com- 
partment extending the length of Hie 
lower fiisel.ige is pressiiri/ied. 

I’rcssiiri/Jlioii tests of the ML. Hill 
have bcc'ii completed and a Mk. ilKI 
now is under test in tlie fom)xms's 
water tank at l iltoii. I’rcssnri/ation of 
tlie 100 series is at a pressure diffeten- 
tial of 7.25 psi. and later series at fi.50 
psi. due to higlier operating altitudes, 
up from 51, 500 ft. to 35.11(10 ft. 

All four engines arc ta|)ped for the 
Britannia ptcssiiti/ation hut full require- 
ments can stiil lx; met with one engine 
out on each side. No trouble with air 
contamination lias been encoimtcrcd. 


1. Provide a positive lock between in- 
sert or stud and parent body. 

2. Provide higher stress allowable per 
space required. 

3. Are simple to instoll and remove. 

4 . Moke maximum use of lapped hole. 

5. Afford considerable reduction in 
ossembly weights. 

6 . Save space and improve product 



8. Require no special threads. 

Kelox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, do- 
velo|ieil and distributed by a world- 
wide organization. 

This highly specialized, teclinical 
gix>u|) will be glad to assist you with 
your fastener prolilems. Use coupon 
below to get more facts on keloxI 

Fasteners, Inc. 

560 Fifth Avenue 

New York, New York 


Cftrlervai* Rood, P.O. Son 4A9 5i2 Sprine Street, N.W, 8557 Higvero Street 

P, O. 8«< 4 ’’ ’ 339 Bering Ave., P.O, So<l69 

Please send me technical data on KELOX Inserts end Studs 
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Delta Fin Veronique Aims At 137 Miles 


MISSILE ENGINEERING 


By Frrclcruk I. Ordway. Ill" 

N'urnoii. I'taiicc— A ceiling of B7 mi. 
is tlic future target for (icvdopintiit of 
llic \’Lri)ni(|iic liigh-altitiiclc rocket, tlic 
largest post-uar efforl of IV.mce and 
V\ esterii Kuropc. 

During the six-year test |)rograni svitli 
tlie rocket, the niaxiiiniiii altitude 
leached has lieeii about 90 mi. The 
success of the test firings has spurred 
development of the future model aimed 
at a higher ceiling. 

K.irh rounds ucrc tired m l''rance, 
Init more reeenth flights h-ne lx;cn 
made from the government proving 
grounds in Coiomb-Heehar. Algeria. 

•Kxe.-uio*. Vke- l')'cslUi-m, lli'ni-tul Aairu- 


Tiie \'cronit)UC originally rescmliled 
.1 German V-2 in general lasout, but 
late models used a changed An design 
ivith delta surfaces replaeing the trape- 
zoidal ones of tile V-2. Oserall height 
of the rocket is 2-1 ft., and tlie diameter 
is less than two feet- Cross sseight is 
about one anti one-half tons. 

Veionic]iie ivas dei eloped hs the 
.\erod\namic and Ballistic Rese.ireh 
Laboratory in \'emon. jxirt of the 
Directorate of .\rmanient Researcli and 
I'aliricaticm of tlic Ministry of Naliimal 
19efcnsc. 

Stabilizing System 

k'eromtiiie is a faitii conventional 
missile s.ne for its guidance, an unusual 
,iiid simple feature, l our cables uni- 


formly unwind from a drum located 
under the platforin from which the 
missile is fired. Outriggers extending 
from llie rocket's fins receise tlie.se 
cables and maintain the stability nntit 
tlie missile’s upward motion is sufficient 
to allow .lerodsnamic forces to effec- 
tively act on tlic control siirfaets. Oilile 
cutoff altitude is about ifiO feet; from 
here on. the missile enters a free h.illistic 
trajectoiy . Clock-controlled explosive 
bolts ejeet the outriggers at the proper 

No prc'caiition need be taken for 
differing cable tension since all cables 
mnvind from the same drum, which is 
prolcctcd from the blast b\ jet deflec- 
tors, 'llie ecirrc'ct takeoff angle is preset 
b\ making tw o cables a bit shorter than 
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the others: it is also possible to iiielinc 
the launching platform slightly to corn- 
pens, ilc for wind. 

\ uuinher of Veronique firings using 
this technique have been made in .Al- 
geria. one of whieh reached a record 
altitude of miles, close to the mis- 
sile's calcul.ited e-eiliiig. 

Recovery Techniques 

histrumeiit teemen is made by ex- 
plosive separation of the nose eoiie. 
wliieli is coupled with a drogue and 
parachute-:iided descent. Though this 
recovers- technique is scry useful, a 
inajotits of the information desired is 
telemetered to the ground stations, 
hollowing initial scpiration, the nose 
cone falls tow.ird the earth .it about 
160 mpii. Before impact, a b.irometrie 
capsule sets off a scconil series of ex- 
plosi'c holts which initiates piracliule 
descent. 

"I hc missile's rocket engine deselops 
iiearlv 9,(100 pounds of thrust humiiig 
Diesel oil and wliitc finning nitric- acid, 
and is fired by a liypcrgolie igniter 
using fmturil alcolml. Some teeenr 
tests base employed a tiiipcntine- fuel, 
with a milicc.ible- iniiiroscinent in s|ie-- 
cific inipulst-. 

'I'he Veronique dates from 1949. ,md 
has reei-ntl' Isee-ii soinewh.it enlarged, 
tlierehv permitting a longer firing 

Data on earlier and later miKlels 
are prese-nte-d in the aceompanyiiig 
table, together with tentatise figiire-- 
for -I projected future model. 

■| lie N'eroiiiqiie firings were com|>ose(l 
of the ■■reduced" series. R-l to R.-^ 
and tlie- ■'luirinal" series. N-l to \.\-l s. 
■file early series had short firing times 
.-md were used prineipilly to elieek out 
starting and e.ible- stabili/.ition teeii- 
nique-.s. Tlic .V group of tlie second 




OUTRIGGERS carry the giiidaiicu cables, break away early ui the flight to leave the N’t-romquc uii|uifled for tlic rest. 
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Twin Coach helps Boeing 
get them in the air 


The Boeing KOI 35 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane— America’s first 
Jet transport— is shown above, To produce and deliver K0135s 
to the Air Force as rapidly as possible, Boeing enlisted the aid of 
Twin Coach Aircraft Division as a subcontractor for major air- 
frame assemblies, 

This important assignment typifies the way prime contractors rely 
on Twin Coach Aircraft Division. For Twin is staffed with experi- 
enced aircraft specialists to design and build tooling . . . with 
experienced aircraft production personnel , . . under e.xperienced 
aircraft supervision and management. 

If you have an assembly you're thinking of subcontracting, call 
Twin Coach Aircraft Division, You’ll be secure in the knowledge 
that your assembly will be built by aircrafi specialists— by men whose 
sole aim is to build to specification ... on schedule ... at the lowest 
possible cost. AA-Kia 



Performance Data for Veronique Missiles Fired 
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series had a design firing time of ^2 
seconds. Target period of toiiibasfion 
of the X.\ models was at k-.ist -13 
seconds. 

Launching Techniques 

N’croniqiic is casih transported, .iiid 
Its Umncliiiig base needs onK to l>e 
a rcliitivelv flat surtiice incasiiring ap- 
proximatefs 20 bv fn feet. simple, 
easily set-up laiincliiii| striieture is te- 
e|iartd. complete Veronique is cal- 

culated to cost a little mer SIO.OOO. 
II full loud of proiiellant adeline another 
b’OO. 

It fits into a s|)eeiiil case i.S.7x3,9x 
5.9 ft. missile .iticl its aeecssories 

can be set up relatively rapidit, requir- 
ing a day for unloading, tsso for settinv 
lip. anti two more class for making all 
additional prep-anitions (component 
checkouts, controls, prcipcllant loading, 
etc.). 

Contrary to prcs ioiis plans, it does not 
appear that Veronique rockets will be 
fired in cooperation with the 1957-3S 
International Geoplissical Year. One 
reason given is that Frcmch participants 


in the IGY have earmarked the great 
concentration of as iiilable funds on such 
are.is as gtjsimeftv and oceancigrapliv. 
leaving rocket cx|)totiition of the iip|)cr 
almosphctc largely to the LI. S. and 
perhaps .ilso to Russia and Britain. 
'Ilicrc are efforts being made in France 
to restore government appropriations lo 


rocket participitioii in the IGY, mid 
the present picture could change. 

The .Yerodsnemie and Ballistic Re- 
search l.aboratorics ate located on a 
flat jslatcau oserlooking the town of 
N'ernon in the department of Flurc. one 
hour train ride west and north from 
Baris. N'ernon is on the Seine riser. 


THE VERONIQUE MISSILE 


cleratian, (mex.), g 

liludt (max.), mllti, (attained). . 
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IN SEVEN-LEAGUE BOOTS 


Navigation systems 
for use over land and sea 

depend more and more on radar ... for long-range course control, 
for accurate terminal guidance in any weather, 
and for mapping at high speeds and altitudes. 


Maxson’s development and manufacturing 
program includes mapping radar, computers, 
and other devices 
essential to modem navigation. 


Top-caUbcr enginetrs 
Kilt find exceplloiial 
opportunities at Moxsoii, 
Fordeutlls, vontact C. R. Prott. 


MAXSON develops and manu- 
faciures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe* 
cial devices. 



MAXSONc 


not far from Mantes, and is tspic.i] of 
towns in the old Norman prosintc- 

'ITie laboratory grounds arc tom- 
plettl)- dosed in. Roms nf neat lioiiscs 
duiractcrizc tlic residential tirca of 
tlic base. In addition to tlic principal 
offices, there are the computer faeilities. 
scientific laboratories, macliinc shops, 
test pits, propellant storage faeilities, 
engineering buildings, interior firing 
ranges ami sviiid tunnels. 'Ilie labor.i- 
tois' empioss about 1000 persons, and 
is administered by the ItciicIi .\rnn. 

The Laboratoirc de Rcchcrehes Balis- 
tiques ct Acrodt nainiqiies was eoneeis ed 
sliortls after tlie war and plans were 
laid for its construetioii in 19-17. -Utiial 
bnilding began towards the end of 
194S. and the base went into o|)eiation 
several se.irs later. Besides work in 
euidaneo and propulsion, the I.aboraton 
has a s'crs- well-equipped .Verodsnainics 
Section, which has been in operation 
since 1972. Its, ecuupmcnt mthulc' 
a number of small w'ind tunnels, a large, 
closed-circuit, supcr.sonic wind tunnel 
and a ballistic firing range. 

Wind Tgnnels 

Three small siiperwiiiic wind tunnels 
allow preliininats- tests to be made eco- 
iiomicalh. One of them i.s \ertie-.ih 
small. Mi|KTsoihe shapes can be pro- 
jected upward, allowing a number nf 
measurements of ballistic behasior to 
be made. These small wind tunnels 
have test sections S in. square. \'ae- 
mnn level t.mks with a tohil sdliime 
of 12,500 cn. ft. i-.iii be emptied of 
995f of their ait in less than three min- 
utes; 200 lip. pum])s are used m this 
o|)ctation. .\it is dried upon entering 
by a siiica-gcl conipositioii. 

The larger tunnel a-ccis es its nit from 
twi> axial blowers wlueli operate eifliev 
in parallel or in series, and winch aie 
driicn b; 20.000 hp. elcetrie motors. 
An air-eonditioniiig plant, consisting of 
vacuum |)iinips, silic-.i-gel driers and pis- 
ton compressors, dries the .lir. \l.i]or 
cliaracteristics iiichide Mach number 
range from l.-t to -1.4: test section pres- 
sures nf 14-IfiO psi.: and a Hi in. In 10 
in, tc^t section. I'or te(|iiirecl M.tch 
numbers, .sc|wrate ikw./'Ic blocks ,iie 
placed ahead of the test seeliim; elianges 
of nozzles can be made in three iiiin- 
iites. Wind tiimiel air tempctatiires 
raul pressures can be adjusted csisily 
by sarsing the aimuiiit of wafer intro- 
duced to the air cdolcrs, and bs iidding 
new, tlrv ait. hull recording instru- 
ments arc as ailahlc. data IscinE iminexli- 
atels transferred to a puncherf card sis 
tcni. The free flight firing range is 
365 ft, long, has a 16.4 v 19." ft. sec- 
tion, and is equipped with photo- 
gr.ipliic recorders. 

klp-to-date clectriinic coiiipiitcr fiicil- 
ities arc also available at ^’enlon. and 
both liiic.ir and general sinuilatnrs are 



The attllade syro of North American Aviation's 
F-IOO Super Sabre must give reliable Indication 
through every flight attitude — or the pilot won’t 
know which way is up. 

That's why ALL-ANGL Barry Mounts are chosen to 
protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close-tolerance operation in all 
attitudes demands the certain isolation of vibration — 
assured by ALL-ANGL Barry Mounts. 

Two added advantages result: 

1-Size of the unll is cut 40% by 2. Short leads replace long 


When your problem is protection through all flight attitudes, your 
answer is ALL-ANGL Barry Mounts. Write for data sheets giving 
detailed information. For recommendations on specific problems, call 
your nearest Barry Sales Representative. 


BARRY 


CONTROLS 

SALES REPRESENTATIVES 


IN ALL PRINCIPAL CITIES 


Here's ALL-ANGL Reliability 
JETS Md 


MISSILES 


715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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For olmost two dscades. INTERSTATE fctu ba«n noted b quolity of design pro- 
duttion ttondords ond obllity to meet Mtsetins schedules. In the '30's, os one of 
the lorgesT producers of light oircrofi, INTERSTATE ployed o vilol role in the 
MvelopmenI of Amerieo’s oviotlon trolning .progrom. During World Wor II, 
INTERSTATE pr^uced over $50 million worth of moleriol for the Armed Forces, 
including octooting cylinders thot opened iKe bomb boy doors of the B-29 eorrying 
the otom bomb over Hlroshimo. In pest wor yeors, INTERSTATE hos been a foctor 
m precision oircraft ports monufacturing. os well os in production of oirfrome 
componenH, Todoy, products from our highly skilled engineering design group ore 
used by every major oirline throughout the world. 










Designed from the s( 


StkCamebas include all of 
the features required for 
accurate data recording and 
rapid data reduction. 

J : 

Featuring the patented ' 
synchronizing dutch.and* 
circuit which permits the 
operation of any number 
of cameras synchronized 
I to belter than l.S milli- _ 
* seconds, these cameras also |l 
include as standard equip- 

■ Pulse oparotjon to 10 fps 

■ Cind speeds to 40 fps 

* Accurota fiducial markers w 

* Bor^sighting ■ 

* Coding lighfs 

■ Shutter output pulse 

* Integral heater 

" Dual precision mounts 
I • Compaci, rugged design ^ 

Let photographic data re- 
cording solve your prob- 
lem. Our engineering staff 
is available to assist you. 


in coMStniit use. T'lic base is 'veil 
equipped, and is putting forth some of 
Ihu most important achievements in 
modetii I-'reiich roeketn, 

T'liougli the I'teiicli missile program 
is not as imposing as tliuse imdetssav 
in Russia. Great Britain and the Uiiiteci 
States, smne .solid dcidopiucnt sunk is 
going on in tliat coimtrv. I't.mee's pres- 
ent acliicvcinents in roeketrs reflect ,i 
re.speetabic historical b.iekgtomHl in tlic 
field, one that dates to the turn of the 
century. T lie rcKkct-astronaotieal pio- 
neer, Robert Ivsiiaiilt-Peltcrie, author 
of the f.imetl hook L'Asfrooaiitit)iic, 
worked during tlie liiirties with the 
ikrmaiueiit I'abtication T'ctiniical Serv- 
ices at St. Cloud, neat Paris, .ind from 
aljocit lOs-f carried on a scries of gaso- 
liiie-etlier and liquid owgen roeket niu- 
lc>r experiments. 


Rougcron did some deselopmenl 
niirk on a rocket bomb, but. like Ills- 
iiault-PcIteric, wav put out of the busi- 
ness of rocketry in World \\'ar II. One 
who was not discouraged bs llie Ger- 
mans was Maj. ]. ). Barre. wiui Iiad|t1ie 
temerity to static test an K.V-tl roeket. 
not once, but several times. It was un- 
guided. fin-stabih/cd. and 0 |}er.ited on 
gasoliiic-cthcr and liquid oxygen. As 
soon as I'rance was liberated, a flight 
firing of this lU-ft. missile was made 
near Toulon. It reportedly flew osei 
53 ini., and built up a tlinist of 2.2Q0 
pounds for 1 5 seconds. 

Since then. P'rance has gone in for a 
variety of weapons, nnigiiig from in- 
fantry, air-to-air, surfaec-to-air. and pos- 
sibly surface-to-surface missiles, to roeket 
[xiivered .lirplanes. and upper atmos- 
pberc research s'chiclcs. 


Fireflash on Meteor Wingtips 
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HOW’S YOUR 



A missile's ability to seek out its target — to follow on 
elusive point in space — is a measure of its “IQ". When 
a manufacturer of today’s advanced performance 
guided missiles and supersonic aircraft requires this 
high IQ he specifies Gyro Dynamics Rote Gyros. Their 
design, reliability and accuracy are planned to meet 
ond surpass the rugged requirement demonded of them. 
Combining such features os flotation design, torsion bar 
restraint, and strong mechanical structure; Gyro Dynamics 
Rate Gyros are easily capable of withstonding severe 
accelerotion, vibration and shock. 

Availoble in AC or DC outputs, the AC capoble of resolutions 
up to one part in 10 thousand of full scale output. Uniform 
damping throughout the full military specification temperature 
ronge simplifies control equipment. 

Our engineering department is onxious to help you with your 
difficult gyro job. Why not let us show you the solution with a 
gyro specifically designed to do tommorrow's job today! 



DYNAMICS 


\ DIVISION OF OARCO INDUSTRIES, INC. • El SEGUNOO, CALIFORNIA 
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Automatic Air Traffic Control Described 


By Phili|, 


J. Khss 


New York— First details on ptinnising 
Ait Force dcvclDpincnts and pro|tains 
in the field of automiitic and semi- 
automatic traffic control etjuipment 
were retealcd recently by Dcnjamin 1''. 
Greene, [r.. eliief of the .\ir Foae 
Cambridge Rese;ireli Center Navigation 


Koonii tccliiiiqutK could solve the 
pressing Common bsstem traffic etmtrol 
problem, but desjnte the erjiiipmeiit 
progress, Ctceiie ices little hope for a 
satisfactory loiig-r.mge srdufioii. That 
is. unless .sll air.spaee users agree on a 
national polie)' wliieii seientifie.rlK de- 
fines flic basic ])rolileni and an approach 
to its solution. Greene emphasized that 
these opinions nefc liis own, not official 


Developments Under Way 
Greene said that these desclopmcnts 
were mider way as part of the USAF 
integrated TR.^C.M.S program (Traffic 
Control .\iid binding Ssstem) being 
carried not In tbc Wright and Rome 
Air nes clopiu'cnt Centers and .\FCRC: 
• En route traffic flow computer, de- 
signed to schcditle automaticalK the 
orderly flow of cn route traffic nuieh like 


the VoJscan system schedules airctaft 
approach to an airport. (AW .\pril 2>, 

P-HT) 

• Dieital-lspc \'olscan scheduling miit, 
which «-ili he able to coiii))iite desired 
elumgei in aircraft speed as well as 
lie.iding, (Present X'oUcan de.sign re- 
lics soleh on ebange of aircraft lic-ading 
to bring it in at correct time.i New 
digital sersioii. being dtaeloped In tbc 
Hutrouglis Corp,, also will base in- 
creased sclicrJaliiig flesibilitv. provide 
for both take-offs and landings. 

• Color radar scO|r,- dispLn. which can 
show aircraft bli)>s in an; one of seven 
colors to indic-ate iiireraft altitude or 
destination. Color di^I.i;, being de- 
veloped by Radio toqjoration of 
America, is slated for deliver' later this 

• Seiui-antomatic ftaffit manager, a com- 
|Hiter-indieator which enables ground 
controllers to avoid bnntliing of aircrafl 
ns tlicy enter a X'olscan cniitroiled area 
(('•O-milc radius). Ocvice cnii be used to 
smootb flow info airports not equipped 
with Volscan. 

SAGE Limitations 
One of the problems. Greene said, 
which might prevent the application of 
the ait defense radar network and SAGE 


System to Common System ait traffic 
control, is bmicliing. Gtmuul radar is 
most effective. Greene pointed out, 
when aircraft arc vvidelv dispersed. It 
aircraft are Inniched together, as with 
(he present systom of aitwavs. one air- 
craft nun obscure anotlier on radar. 

•Vmitlier problem is that two aircraft 
at different altitudes and groniid dis- 
tances from the radar mav have the 
s;mie slant range (distance from ground 
nidar to aiipkme measured along a 
line comiectmg the tvvo). Tims the 
two aircraft would appc-at as nearly 
eoineident blips on tlic I’PI despite 
consider.ilile actiuil separation. 
Air-Derived Data 

•Vircraft traffic control traiisporvders. 
wliicli identifv each aircraft blip on the 
scope and tan be nsed to transmit Isack 
to tilt ground the aircraft's barnnictric 
altitude, might ease these problems and 
make S.-IGK suitable for Common Svs- 

Biit Greene believes there is a definite 
need to obtain air-derived data on posi- 
tion of after-aft, cither as the priniarv 
data source or as a back-stop tiir data 
obtained from ground radar, .-\ircraft 
bc-aring-distanee information obt-aiiied 
from an aitbrone Tacaii or VOR/DMK, 
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TO ALL EXECUTIVE AND 

We know how much you respect the experience 
equipment. Here are the facts . . . supplied by the 
plugs, both for the demanding turbo-compound 


TURBO-COMPOUND ENGINES 



CHAMPtONS 
TOTAL LIFE 615 
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PRIVATE AIRCRAFT OWNERS: 

of the major airlines in selecting the best flight 
airlines themselves ^ on their choice of spark 
engines and other reciprocating engines. 



AIRLINES USING CHAMPION SPARK PLUGS 

• AEROlINLlL OCMINAS • AEROIINEE ITAUANE MTEItNASONAll (AUTAUAI • 
AEIOVIAS NAaOMAieS DE COLOMEIA • AEEOVIAS VENEZOLANAE. S.A. • AI> AIQERIE 
^ArONAL. eOlE. • <U> MADOC • AlAUA AIRLINES • ALLEGHENY AIRUNES 






rHIOriAN AIIUNE! 


riUGEEUC ISLANDS, H. 


>A INDONESIAN AIRWAYS N. 






You Want The Same Safety And Performance The 
Airlines Demand . . . Make Sure You Get Itl Specify 


Champion Spark Plugs! 
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-FASTEN! 

R PROBU 

M 

Thread Size 

tsna No. #s per C 

EsnaNa. #sperC 

Esaa No. #s per C 

440NC-3B 

M4Q .14 

MJ40 .05 

LHniHO .08 

6-32 HC-3B 

M-B2 .26 

MJ-62 .09 

LHTM-B2 ,13 

8-32 NC-38 

M82 42 

MJ-82 .16 

LHTM-82 .19 

10-32 NF-3 

H-B2 ,50 

MJ-02 .13 

lHTM-02 .25 

ii-28 NF-3 

E-048 .90 

MJ-048 .36 

LHrE-048 .39 

J?’,-24 NF-3 

E054 UO 


LHTE-0S4 .64 


How weight conscious are you? 


WViglil retltittioii is ;i cmishml gdal among aircraft design engineers. Yet. im- 
imrlaiit its weiglit saving is, ss’licn it comes to fasteners tlierc are applicntions 
wlierc factors of safety, jjerforinaiice and cost still mu.st iiiflnrnce final design. In 
your specific fastening problem is lighter weight paramount? Oi- t-aii ynu afford a 
.small neiglit penalty to accomplish a cost savings? Are high temperatures a deci- 
si\'e operating problem? 

SOLUTION: 

Whatever your design requirements arc. the ESNA line includes a hisfencr to 
meet them. For instance, there are three basic hex nut t\ pcs; 

A. Lowest in cost arc the steel parts with fiber or nylon inserts (Type MX a 
standard in the industry for over 20 yeais- These offer b>' far tire widest 
assortment of sizes, shapes and applit-atiim pos.sibilities of any self-lock- 
ing fastener. (Temp, to 250”.) 

B. Next in cost and /ig/ife.vf 0 / any self-locking hex nut i.s the blue dyed 
line of high strength ahiminnm mils. They are qualified tu meel the 
same AN rixiiiiremeiits as the two steel mils shown. (Temp, to 2.50 .) 

C. Third is the iierv ESNA LIITE-T.M line of light-weight all steel mils, 
suiiable for use at lenipcratures up to 550^ F. Tlie.se nuts lias'e been 
con.siderably liglitencxi . . . consistent will) safety and perfurmancD con- 
sidenitiuiis. Coidornin to ASSfi4 lliin iinf hciphls; will mccl tenxilc 
rct/iiircnwiilx for full lielgitl AX365 (lar/s. 

ESNA can supply the lightest ... or the most versatile and economical ... or 
highest temperature self-locking nuts avaihdile. And all of them meet ESN'.A's 
rigid qiiality standards. Select the riplil fastener for your applicalioti-and be sure 
it's an Elastic Stop* nut. 


MAIL COUPON FOR DESIGN INFORMATION 

Dept. N9-S25, Elostie Slop Nut Corporotion of Amorico 
2330 Vouxhall Rood, Union, New Jersey 











phis barcimcttic altitude, can be trans- 
mitted back aiitumaticalK to ground 
stations bi means of a data link system. 

.Altliinigh Greene did not discuss 
details of the data link techniques, it 
is kmmii that I'acan includes provisions 
fot data link traiisinis.slon or aircraft 
bearing, di.stanec. and altitude back to 
gioimd stations. 'Htc .\it Force has 
more sophistie.ited fwo-uas dafti link 
systein.s under deseiopment. 
Volscan-SAGE Tie-in 

.M'CRC's Xavigiition laborators', 
(triene viid. ex|5cels to install one of 
the new production prototspc Volscans 
clicing produted hy Avco Maniifac- 
tiiring) at its I'brt lYm-es. Mass., facility 
early next year to see lorn «ell it can 
he integrated uith tlie S.\GK sssteni 
.Old Huston .Mr Route Traffic Control 
Center o|)erafions. 

Under Air Nasigation Deseiopment 
Ihurd sponsorship, .AFCRC is insballing 
.1 l,2()fl-lmc clnsed-cireiiit telcsisioii svs. 
teni tn iinestigate feasibilits of re- 
tooting S-\GK radar scope presentations 
into the Boston .\RTC. 'nic 1,200-linc 
resohilioii, compared to only 525 lines 
used in coniinerciai T\'. is neeessan h) 
prmide good definition of the vers 
simdl aircraft identification code letters 
sshich appear on the lace of the S.NGF' 
Cliamctron-tnhc radar ko|)L-s. (.kW 
|,m. 50. p, -Ki.l 

'llic .Mr Force plans to te^t three 
prototspe k'olscan systems at a miniber 
of sites. One svill be installed at 
M'CRC, then nimed to Clinton 



Jet Engine Simulator 


.kiiitlog coiiipiiler, desigiierl bv Ceiieral 
Idccfiic, will enable the coiii|kiii;'s .kireraft 
Gas '['iirbiiie IX'pt. to simulate test niiis of 
m'sv )et engine designs. iindcT a nidc vaiicly 
of fiight cnnditiiiiis, gieatls reducing time 
and cost of engine deseiopment. Designed 
imdcT ,kir Rescaich and Desdo]mient Coiii- 
nuiiid sponsiiTsliip. the coiiipiiler uses 6.001) 
tubes, and car ers a floui area of 2,655 sq. ft.. 
Ill, iking it one uf the siiirld's largest analog 
computers, aceordiiig to GIs. 
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Counts- .\irport near Dayton for opera- 
tional cvalnatioii. .kfter this it will 
be returned to .M'CRC for S.kCE tic-in 
iests. A second system will go to the 
.kir Proving Ground, Fgliii .AFB. Fla., 
after which it ssill be installed at an 
.kir Defense Command base. The 
Ihird is .scheduled for installation at 
5\'ADC. 

Traffic Manager 

In coiwcrsations with .ks't.nios 
W ki:k. Greene said th.it -M'CRC ex- 
pects tn laimch a deseiopment program 
for a scmi-aotoinatic traffic manager 
computer which svill help ti.ilfic con- 
trollers schedule the floss- of incoming 
aircraft approaching a X'olscan-con- 
tnillcd airport to present undue arrival 
hunching. 

The Viilscaii sjstcm is designed tu 
take over traffic flow control lit a 
radius of about 60 miles, but if a 
number of aircraft enter the control 
area siimiltaneousls some ssill base to 
be delayed. This uses up saluable air- 
space near the airport. Crcenc and his 
eo-ssorkers beliese it is better to 
take that delay farther out. 

Here is boss- the neis dcs-icc ssoiild 
operate. When an aireraft approach 
iiig the airport is picked up lis- tlic 
ground radar 120 miles assav. a track- 
ing amplifier ss ill he assigncif to follow 
it aiitomatic-.ilh-. -\t the sime time, 
a computer ssill calculate aiitnmatic-aliy 
and contimiousis how long it will take 
file aircraft to reach the fiO-milc X'olscaii 
control radiqs. 

Kach airplane position svill be in- 
dicated on a radar scope bs an identifs- 
ing number, .ktouiid tlio jseripherv 
<)f the scope svill he another indicator 
which svill display in minutes the in- 
terval remaining for each aircraft to 
reach the Volsc-aii 60-niitc control 
mdiiis. (See sketch, p. 65.) 

Any bunching of tinie-to-go markers 
armiiid the periphers of the scope 
instantly wain.s tise ground controller 
to space out the aircniff. 

Tile same device could be used in 
airports not equip|)cd with X'olscan by 
setting the computer to calculate time- 
to-go to the approacli gate of the air- 
port, 

CreeiiE says tliat .-kFCRC c.xpec-ts 
to let contracts fot several prototspe 
models wlieii F'iscal 1957 funds become 
available. 

Post Mistakes 

In Greene’s opinion, present air 
traffic control problems stem from four 
basic shortcomings in aviation polievj 

• Waiting for the ultimate ssstcns. 
Too many airspace users have Iwen re- 
luctant to j)ut present tedmitiucs and 
equipment to work in the expectation 
that .1 better system is just atnimd the 

• Insufficient effort devoted to problem 


Greene believes the U. S. is using 
only one-tenth the number of research 
and development people and half the 
operational people required by the 
niiignitude of the problem, "W'e have 
to pay for a sohition to the Itaffie con- 
trol problem with men and facilities," 

• Failure to see problem as a whole. 
'Ilie air traffic control problem involves 
the airframe, power plant, airport loca- 
tion. and weather consideration, not 
just avionic equipment. "Kserx- time 
W'C crowd in another airport without 
considering its traffic control implica- 
tions, wc complicate the sohition," 
Crcenc warned. 


• Inadequate knowledge of the problem. 
Iherc base been numerous studies of 
flaws in present [ocliniqucs, Init these 
can le.id onis to patclies on [Mtehes. 
Wliat arc needed. Crcenc bclic\-cs. ate 
scientific analyses and controlled experi- 
ments using actual aircraft and systems. 
Only in tTiis way can sve find hosv 
accurate navigation data must he. 
whether area control is preferable to 
ains-.ivs control, and the reladsc merits 
of groiind-dcrised nasigation systems 
versus airborne. 

"We base the techniques today.’’ 
Greene said, "wiiidi can solve almost 
any traffic control problem— if we can 
only define it." 
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Defense, too, 
demands specialists 
in compntafion 

Speak of modern defense systems and you speak of 
computation — the unerring, lightning-fast kind that makes 
it possible to guide missiles, oim guns, locate and intercept 
high-speed oircroft. 

To evolve this kind of computation requires specialists, p/us 
a completely integrated organization for reseorch, develop- 
ment, engineering and tooling ... for precision monufac- 
turing, testing, field service and training. 

These are the very skills ond focilities thot Burroughs has 
developed during its 70 years of dedicotion to computotion 
. . . from the earliest business figuring machines to today’s 
electronic computers. 

Burroughs has consistently demonstrated its fitness to assume 
the prime responsibility for Armed Forces’ projects involving 
instrumentation, control systems, communications, electronic 
computation and dota processing. Further inquiries are 
welcomed. Burroughs Corporation, Detroit 32, Michigan. 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE. 
Burroughs Corporation plants in Detroit ond Plymouth, Michigan 
Burroughs Research Center, Pooli, Pennsylvania 
Burroughs Electronics Instruments Division, Philodelphio, Pennsylvania 
Control Instruments Company, Brooklyn, New York 
Hoydu Brothers of New Jersey, Ploinfleld, New Jersey 
The Todd Company, Inc., Rochester, N.Y, 




Burroughs 

The Foremosf Name 
in Computation 


Looking to future enponsion, Burroughs invites irQulries from qualified engineers. 


Longer Hours, Belter Firm Use 
Would Speed Avionics Progress 


l>4ytoii— Litiigur hours lot ctigiiiccis, 
lx.ltct use of iiiitliiiiit-siy'td uoin|)it!iics 
.itiiJ puinshiking maniiguini'ttt iimtriil 
sscrc sotiic tccomtiiaitliilioits for speed- 
ing avionics Kseardi and dcscloptiK'iil 
niiidc la.st week at tlie Naliutiul Coiilct- 
tticc on ,\erottaitfiLal F.icttronio. 

,\ scrcii-man panel of ,\ir horce and 
iiidiisttj- rcprcsctihitivc.s liati these sug- 
gestions for the tiiililJty: 

• Exi>aiid slate'-of-lUe-art lesearelt and 
deseii)i>ineiit in eompoticnts, tech- 
tiiques and technieal understanding— 
Riiljcrt J. Shatik. sice presidettt of 
I lughi-5 ,\irenift Cu. Shatik also said 
the militan should rctogni/,e the in- 
evitability of design elianges. 

• Make better use of nicdiuin-sized avi- 
onics eoinpanics svitli specialized knotv- 
hotv bv niodifv ing .some |)resent neapon 
ststein prixnireincnt practices - Dr. 
Cledo Brnnetti, director of engineering, 
rcseareli and development for the Nfe- 
ehanieal Dhisioii of Cener.ii Mills. 

• Adopt iiiote flevihle research policies 
to give industry's researchers greuter 
freedom of ap|)ro.ieh in solving jirob- 
kin.s, ivith less rigid timetables and 
nitlioiit rctpitring delivery of an end 
prndiict-Dr. noiigks !l. F.sving. vice 
president in charge of Radio Corpora- 
tion of .\meriea’s David Samoff Re- 
search Laboratories. 

For Industry 

There were these recommendations 
for indo.stry iinprosciiieiit: 

• Painstaking management coiitrnl and 
thorongh |)laiining bs industry on each 
RSrD ])rojcet— Brig. Gen. N'ietor H.ni- 
gcii. depots commander for dctelop- 


ment, \\ right ,\ir Deselopment Center. 

• “Don’t put too many men on a job" 
—W illiam II. C. Higgins, director of 
niihtiirv elcctronies. Bell Telephone 
l.aboratories. Higgins named that too 
inanv engineers on a job can lead to 
the e-\plotation of too mans different 
asenues of a|)ptoadi. 

• Longer working lionrs for engineers 
and seieistists, possibly tip to -IS hours 
.1 week— 'Iliomas Mcloy. president of 
Melpar, Inc. Meloy said this emild pro- 
vide lip to 305f more nsanpovver imme- 
diately with no greater cost per himr. 
NACA for Avionics? 

One of the most novel suggestions, 
raised in a question from a member of 
the audience, was the possibility of set- 
ting lip a basic tese-areli organization 
ill electronics operated by the gvnem- 
ment and |)attcrnetl after the present 
N’ational .Advisors Committee for Aero- 
nantirs (N.ACA).' 

In a similar vein, Dt. Fvving sug- 
gested that it might he desirable to set 
lip a central .igcney for all military 
services whieli would sii|)port lcm|-range 
basic rcseareli. litis agency would 
sponsor research which "is genuinely 
basic . . . wliieh discovers or cx|)1aiiis 
new phenomena . . . whose rises may 
not be immediately apparent . . . (but) 
vvitlimit which wc eaiinot progress very 
far in the future-" 

Failure to put sufficient effort into 
state-of-the-art developments, as dilTer- 
cnfuitcd from those ear-marked for a 
specific weapon, e.m be a major cause 
of delavs in wca|)on system develop- 
ment, Shank pointed cmt. 


system eomiiiittcd to develop- 
ment at a technical level where the 
state-of-tlie-art cannot support it may 
niidcrgi) a long and painful process of 
Iryiiig to drag the state-of-the-art along, 
with great delriniciit to the program, 
the budget, and an individual or coni- 
|Wnv’s reputation," Shank said- 
Chonges are Certain 

Oil the other hand, if a new sysleiii 
does not fullv esphrit tlie state-of-tlic- 
att. it risks early obsolcseciicc nr it mat 
jnst not do the job. lie said. 

"Dollars invested in improving the 
slate-of-tlie-art appear to be five most 
productive dollars we can spend." 
Shank said- "-\t the present tunc, they 
arc hard to come bv until they can be 
athiched to some specific system devel- 
opment project.” 

Present inilitatv requirements are so 
difficult and the systems to meet them 
so complex, that even the best develop- 
ment planning cannot put an equip- 
ment into the production-application 
phase without running the almost cer- 
tain risk of many changes. Shank c.iii- 
tioned. 

Changes need not be catastrophic 
and they need not disrupt either manu- 
f.icturiiig or service maintenance organ- 
izations, if companies will gear tlicir 
operations to the inevitability of 
ehaiigcs. he said. 

The scientific talent and capability of 
several hundred medium-size aviohic.s 
eoinpaiiies are not being put to most 
effective use because of ‘growing pain" 
tvpc problems associ.ited with tlie -Ait 
T’orecs weapon system mami|emcnf 
roncept, Bninctti said. 

•’.A large percentage of the medium- 
size companies ll.flOO to 10,000 eni- 
plovcs). iin.siirc of their role in the 
pni'curement picture, find themselves 
.ittemptiiig to emulate the large com- 



New HF Antenna 


Vew tv|x: of IIP untcmia, an iasulutcd probe /anow), is moimted atop the vertical tail of the Bocine 707 protiitv'pc. It is being cvaliuited 
as a possible rcpiaceuient for the isolated tail-cap tyyrc of finsli antenna. Recently installed hear L-10 autopilot alyr is under evaluation. 
1‘relimmary tests iiidicati- the probe antcniui is cleetricallv as well as aerodviiiiinicalh siiircrior Ici coiiventimral antennas. 
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EXHAUSTIVE TESTS 
T58 turboshaft engin 


GENERAL ^ ELECTRIC 



free power turbine, this new control permits 
operation of the helicopter’s rotor at its maxi- 
mum efficiency and eliminates the need for 
speed adjustment by the pilot during normal 
helicopter operation. 

These are only a few of the features that 
make the T58 the ideal helicopter powerplant 
and another example of General Electric’s 
ability to design and build for tomorrow's 
aviation needs. With fifteen years of experi- 
ence in producing aircraft gas turbines of the 
highest reliability and quality, G.E- continues 
to set such standards as proof of its role in the 
progress of American aviation. Section 233-1, 
General Electric Co., Schenectady 5, N. Y. 


General Electric’s T58 turboshaft engine, now 
on test for the U.S. Navy Bureau of Aero- 
nautics, represents a significant step forward 
in the art of small aircraft gas turbine 

Incorporating many advanced engine-design 
features, the T58 introduces to the lOOO-horse- 
power class a turboshaft engine with low 
specific fuel consumption and an outstanding 
power-to-weight ratio — advantages that truly 
forecast greater helicopter and fixed-wing air- 
craft performance. 

The T58 also introduces a new concept 
In constant-speed control that provides a 
standard of operation unapproached till 
now. Designed to take full advantage of a 





. Atomic-Powered Pla^ 

^Proiect Started b) 

in IS. Georgia 
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Signal Corps Radar 

•ViKTjft tiaffic ladiiT displa>, developed (or Army Signal Corps, shoves each airplane iimict 
surveillance togctlicr uitli a thrce-digil idciiHlicjHcm miiiihcr, a velocity vector nhich 
indicates its heading and appiovhnate s|K*cd. and an array of errded dots for indicating 
airplane height or other pcrliiiciit data. The ccinsnlc, developed by American Machine &• 
Konndiv Co., employs a Convair Charactron tube. It is designed to accept such data 
as aircraft height, identiheatiun from automatic source or munual input. 


panics, going after tiic large contracts, 
bidding on more tliiirgs titan tlicv 
should, and running up the list of com- 
petitive bidders to the point where it 
is a major chore for the government to 
give fair consideration to all in select- 
ing the vvinner. 

"T'liis spinning of wheels represents 
a large effeetive loss of nianpovvet and 
facihlica to a inilitarv progr.nn. It uses 
up monev which might better be put to 
cvploring new sttlution.s to out research 
and development problems.’’ 

Briinctti texiiinmcndcd it hvo- 
pronged program to make better use of 
ineriimn-si/c eompanv know-how; 

• Ease the reqiiircincnt that a prime 
weu|>oii svsfem contractor be cap.ab)c 
of handling as nuicb as 60'^ of a job 
witliin its own organization- This re- 
quirement now encourages large com- 
piinies to further expand the scope of 
their operations. fre(|uently into a field 
where their coinpetenee is not up to 
that available from sub contractors. 

• Redirect activities of medium-sized 
firms so that Ibev become snlz-svstcm 
.specialists in fire control inertial guid- 
ance. infra-red, etc. 

’’Most medium-sized companies 
would be happy to be relieved of bid- 
ding on large systems ])rojcets forwliich 
they arc not completely qualified." 
Brimetti said. "They could then place 
mote real effort tm tcelmical proposiils 
to the government or prime contractor 
if they knew that a careful pre-selection 
(of qmdified firms) h;id been made and 
they had pcrluips ns nmcli as a 20'' 
chance of success vvitli cacli bid." 

Bmnetti m;idc a |)lej for bringing 
in sub-system contractors during the 



Low Drift Gyro-Compass 

New Tear low-drift gviu-eouiposs, Naw 
'l'v]ic M.\-l, for use on Cnnninan Eill'-l. 
and utiicr Navy aircraft, has landoin drift 
late of lews than -I deg./hr., uses silicon 
tiamistuis and magnetic ainplifieis through, 
nut. and weighs oiilv 16,7 lb- .\IA-1 oni be 
<*pcjatcd ns ningneticallv slaved gvru or us a 
"free gyro" ut high lahtudes. Developed 
under Bureau of Aeronautics s|ioiisorship. 
the MA-1 is being prodncL-d ut Lear’s Grand 
Kapids. hlieli. jiLint. 


original stiidv phase of a weapon system, 
in order that tlicy may contribute 
tlicir ideas to possible solutions- How- 
ever, to conserve the nation’s scientific 
inan|) 0 wcr. lie suggested that more dis- 
cretion be user! in sclcxting the "sub- 
eontractorv invited to the party. It is 
jsainful for a smaller organization to 
ix: on a dcwelopment and later lexim 
that its idea w-js fine hut it can’t liave 
the job beaiusc it lias never built that 
type of liardvvare before.” 

Mclpar’s Mcloy said that much 
scientific effort is "listed in duplicating 
developments underway elsewhere be- 
cause of lack of knowledge of their 
existence. 

He proposed an electronic de- 
formation faculty be set op vvhicli 
would collect and correlate the result 
of all R&D projects. Such information 
could then he made available upon re- 
quest by individual companies— within 
the framework of security regulations. 
Personnel Shifts 

NC.'V’s Ewing urged tliat tc;scarch- 
lype projects be funded for more than 
the present one-ycir period. Pointing 
out that many research programs covet 
broad areas involving a variety of sci- 
ences. Ewing said that a eompanv is 
reluctant tn shift and align personnel 
to a new military research project when 
there is tlic possibility that it will be 
abandoned at the end of a vear. 

Ewing also urged the milit.iry set up 


a small fund which iniglit he ciilletl: 
"l''or targets of opportimity-” Such 
timds could be used to sup)>ott any- 
promising line of rc.scatch vvhicli turns 
up unexpectedly, without liaving to 
wait up to 18 months until new fiscal 
funds become available. Hie projects 
would be moved out of the "targets of 
opportunitv” category as soon as regu- 
lar funds became available. 

USAF Methods 

Brig. Ceil, Haugen cited tlicse ste[W 
which the .-\it h'orce i.s taking to step 
up the efficiency of its R&D efforts; 
e I’cchiiical svni|K)sia and Technical 
Program Planning Documents released 
to selected to selected contractors arc 
being emplovcd to give industry ;id- 
vance infonnatioii on Air l''orce plans 
and fuhite requirements. The program 
will be cxpandctl with the release of 
documents to otlicr companies as 
thev arc cleared. With this informa- 
h'nn. US.\E hopes that hidostry and sci- 
ence will take a "more active part in 
our cxplor.itorv deveinpmciit program 
and will support more of it from within 
your own resources," Gen. Haugen said. 
• Scarcli for streamlined procedures by 
which US.-\h‘ can approve contractor’s 
efforts. "'Ilic objective is to hold the 
contractor responsible for tlic engineer- 
ing required to aeconiplisli the develop- 
ment he has contracted for and to pro- 
vide him witli the autliority to execute 
this responsibility." Gen. Haugen said- 
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This radar wave-guide throat section 
is cast of aluminum by the Antioch 
Process*. The specifications are rigid, 
but we meet them in production. Sam- 
ple; center walls only .032" thick- 
inside flnisli meets electrical specifica- 
tions as-cast. 

The piece weighs 20 pounds and 
stands a foot and one-half high. Bean 
specializes in casting wave-guide, im- 
pellers and other parts of aluminum 
to demanding standards. Write for the 
Bean portfolio of difficult casting case 
histories. Or send a part print for 
recommendations. 

Morris Bean & Company 

Yellow Springs 3, Ohio 
•Technical literature about the An- 
tioch Process will be sent on request. 


antioch process casting 
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► RC.\ Employees Study-More than 
1.475 employees of Radio Corpor.itioii 
of .\iiicric.i arc taking college courses 
iHitsidc working hours imder a company 
tuition loan and refund plan. Under 
the plan, which cost RC.\ nearly SITO.- 
OOn last year. em|)loyees may borrow 
money to p;iy tuition for college conrses 
which will add to their education. If 
they coniijlcte them snctcssfully, RC.\ 
refunds the tuition. 


► Badly Nc-cdcd-Syhaiiia's ^Vaithanl 
(Mass.) Laboratories arc studying "new 
radar teelmiqnes whieh may revolu- 
tionize existing nietlniels of detecting 
aircraft of missiles." as well as electronie 
devices whicli c-an lie operatdd despite 

► Unusual Twist-'I'hc Spern Gymsco|)c 
Company Kngincers .Msociation (a 
uniaii) reecnlly ran a la^c display ad 
in the New ^'ork Times, alongside 
"engineers wuntdd" ads. Tlic associa- 
tion cited the ads-.iiit.igc-s of working 
for Sperry where "these advantages and 

legal contract." The Spem Kiigineers 
.\ssociation, whose relations with the 
enmpam base not always l)cen harmoni- 
ous, is affiliated with the Engineers and 
Scientists of .\mcrica. 


► RTC.\ ^tceling-•'l••utnrc Use of the 
Airspace" is the theme of the Spring 
.\ssiiiibly of the Radio rechnical Com- 
mission for .Aeronautics. June 5-fi, Hotel 
Staller. Boston. Papers scheduled for 
the RTCA meeting iiieliidc; 

• Inertial Guidance— .i report on nesv 
developmenrs and their possible Com- 
mon Ssstem application hv Dr. W'altcr 
W’rigicw, Massachnscits Institute of 
rechnoliigy. 

• Dofiyslcr Navigation— recciitls devel- 
oped Doppler radar technique's which 
liold pionii.se for Common Ssstem use. 
hv R. C. Sanders. Jr., president. Sanders 
•Associates. Ine. 

• 0|>erdtionj1 ,\]>i>licatioiis of SAGE— 
Dr. George E. A’lillcv, Jr., associate di- 
rector of AHT's l-iiicoln Labmatorv 
will disai.ss possible use of S.ACE for 
Common Svstem traffic control, 

► Inertial Guidance .Additioii-To .Avi.s- 
I lox \\ i:i;k'.s list of U. S. maiuifactuters 

.suivss stems (,AA\' p. 76) shonlel 

he atided the name of W'hitc-Rodgcts 
Electric Co.. St- l.nuis. ' Company re- 
portedly flight tested a complete inertial 
guidance .svstem in 195-), and expects 
to test more advanced systems soon. 
Whitc-Rodgers also has supplied stabi- 
lized platfonns to several inertial systems 
iiiamifacturers. 


AVIATION WEEK. 


B. 1956 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• High-voltage silicon rectifiers, single 
grown-junclion t'pe. with 1,500-volt 
Incakdowii voltage, for opetatioii up to 
1500, arc available with forward cur- 
rent ratings up to 100 ma. Rectifiers 
come in five different models: IN5-I’ 



and 1N543A have axial leads; 1N544 
and 1N344.A have stud-mounting pro- 
visions for maxiiimni heat dissipation. 
Model Tl/080 comes in plug-in case 
making it suitable for replacing a j.A\ 
6X4 rectifier tube. Texas Instruments 
Co,, 6000 Lemmon Ave-, Dallas 0. 

• High temperature snbminiatnre i»t. 
type X-500, measures 4 in. dia., can be 
operated mer temperjlure range of 
— 35C to 1 30C. Unit is available with 
icsistances of 200 to 250,000 ohms. 
2% linearity, 0.3% resolution. I’ot 
weighs i oz., reportedly meets J.AN and 
MIL-E1-5272.A specs. .Ace Ellcctronics 
Associates. 105 Dover St.. Somerville 
44. Mass. 




1 This is it! 


1 
I 


FOR JET POWER MEASUREMENT 
WITH UNRIVALED ACCURACY 
SPECIFY NORDEN-KETAY PRESSURE 
RATIO INDICATING SYSTEMS 



Combining maximum reliability with light weight 
design.. .Norrien-Ketay Pressure Ratio Indicating 
System provides you with the most accurate method of 
thrust measurement. . . assurea you of optimum 
safely in take-off and fuel economy at cruise. The unique 
Transducer design is being applied to other aircraft 
instrumentation including, machmeters. high 
accuracy altimeters and air data systems. 

UTREHE »CCUH*<T-*0-01 pressure ratio at room 
temperature; =0 02 pressure ratio from -55 C to 
-f 70’C, ± .025 pressure ratio to 120*C. 

HiSH lEllssiuiT-withslands high over pressures... 
eliminates hysteresis effects to insure long-life 
dependabibty Operates at altitudes from 


I feet. 

tUGCEO BEliW-will meet latest military and 
requirements. Engineered for simplified m 
Exclusive floalini " ' ' 


ntenance. 


... mtal conditions of 

MIL-E 5272A 

FllxisilITT-three basic systems which can be 
adapted to your particular needs. Transducer 
withstands high temperatures and vibrations 
of engine mounting. 

For complete details write for data file #i)o6-D. 


T^orden'Ketay Corporation 


lastnuneni and Systems Division 
Wiley Street, Milford. Connecticut 
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DEFLECTION 
YOKES 


FOR 

HIGH ACCURACY 
DISPLAY SYSTEMS 

We specialize in (he design am 
rokes for military and commercia 


coil rt'istancc ranges from 50 to 10.000 
oliim and unit is available with in- 
teniallv mounted siliam rectifiers for 
a.c. 0 |x;r.itioii. Ill-G, Inc., Bradley 
l icld, Wiiidvir Lucks. Conn- 

• Sciisitite relay. Scries R. operates on 
as little as * watt coil power and has 
transit time as low as ’i milliseconds. 
Contacts arc rated 1 i amps at 200 v.d.c. 
or n.e. I’lil! in and drop out talues are 
adjustable. Unit comes in SI’S!’, OPDT 
or in a tandem arrangement consisting 
of two relays on single txise. Coil is 
designed for 50 s .d.c. operation. Radar 
Reiav. Inc., 2120 I’mitius Ave., l.us 
•Angeles 25, Cilif. 

• Silicon rectifier ccrainic mount, which 
insulates rectifier to permit its use at 
high potentials abosc ground, also prtr- 
s'idcs more efficient heat conduction, 
allowing oirer.ition at highet current 





research engineering 

Fairchild Engine Division is 
Now Expanding a New Group 
for Work on Research 
and Very Advanced 
Development Programs in the 
Field of Propulsion 

Fairchild Engine Division is currently engaged in the 
development and production of a line of small size 
advanced turbojet engines and uneonscnliunul 
posvorplants. A nesv Gas Turbine Laboratory and 
elecirunk computers afford cicccllcnt research facilities. 
The Research Group will do research svork and 
con.sult with the present engineering staff. 

Special Opportunities are available In the fields of: 

Siipi’Kioiiic /I ert«/y»ia/H(cr • Combustion 
A pplietl Malliemalics anil Physics 
High Speed Rotating Machinery 
Please conta(y Felix Gardner 

^FAIRCHILD 


lociv. Cenimie mcmiits can lie supplied 
with thre.ids tu accept am stnidaid 
scmiconductur power diode. Raytlicon 
-M.miifacturiiig Co.. Ceramic Sales. 
W althiim 5-1. Mass. 

• Siibminiature 5-watt resistor, axial 
kid, w ire-woniul. i itrcmis-eiiaiiiel C(w- 
ued. measuring only } in. dia. x ui in. 
long, IS now asailahle in resistance 
saiucs of 1 to lO.nOd ohms. Bnllctin 
No. H" B gives application data. 
Olmiife Mamitaelnring Co., 5677 
Ilow.ird St., Skokie. 111. 

• Short .sers-o motor, I'ype 2V-5562, 

but is iic-.irly as prmcr^il as a larger 
size 10 servo motor, according to inami- 
factiirer. New motor has one third the 
torque of a size 10. but only one half 
the rotor inertia, giving a tnrqiiv-tn- 
inertia ratio comparable to the size II). 
John Ostcr Maiuifacturiiig Co.. .Avionic 
Div., Ratine. Wise. 

• Precision jiotcntiometcr, multi-turn, 
has linearity of 0.0059f by virtue of 

nmel design which employs a mech- 
anized "Kehiu-V'arle' ciruiit" which 
gives a continuous, precisely linear volt- 
age di'ision, making use of matched 
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resistors instead of a helical coil. Unit, 
called DiPot, is available in 5 or 10- 
tum models, with a special sers'o model 
which allows 180 degree over-travel at 
each end- DiPot measures 2 in. dia. 
X 2J in. long. Design details are con- 
tained in Pub 2-56-A. Setvonics, Inc., 
834 No. Henry St.. Alexandria, \'a. 

Microwave Devices 

• Broadband microwave absorbers, for 
use in radar frec-spacc rooms or out- 
door ranges, reflect less than 2% of the 
incident energy. Material, which comes 
in rigid foam blocks, docs not burn or 



absorb moisture, according to manufae- 
tuter. Material comes in three types, 
depending upon frequency range to be 
coveted. Emerson & Cuming, Inc., 
869 Washington St.. Canton, Mass. 

• Standard gain horns, in 10 sizes for 
bands in the 1,170 to 40,000 me. re- 
gion, constructed of one-piece cast 
aluminum, have a gain of uppruxiniately 
1 6* db. at center frequency. Gain varies 
approximately 3 db. over the band. Half 
power beam widths ate approximately 
the same in the "E" and “H” planes. 
The Narda Corp.. Mineola. L. I.. N. X. 

• Beacon cavity oscillator. Model 195. 
a co-axial line cavity oscillator using the 
Sylvania UHF Planar Triode tube, pro- 
vides a stable rf pulse signal source, over 
frcqucncv range of 2.3 to 4.0 kine.. 



with a tuning range of 200 me. Peak 
(iut]3ut is 200 watts, with peak voltage 
from 1.200 to 1,500. Unit weighs 
14 02 ., measures 51 in. dia. x lA in. 
Amcrac, Inc., 116 Topsfield Road, 
Wcniiam, Mass. 

• X-band reference cavities, Scries MA- 
518, require no matching and are avail- 



Fw?o»| 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 

FOREST STREET, ATTLEBORO, MASS. 
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REVERE 


Revcothene' 


INSULATED 

WIRE 



Becouse of its extreme toughness, high heat resistance, and chemical 
inertness, Revcolhene insulated wire is widely recommended for hermeti- 
colly sealed equipment , , , for devices operoting with small gouge wire 
ot high temperatures . . . and for conditions where corrosion is o 
problem, 

Revcothene is silver-plated copper wire with on extruded coating of 
monochlorutrinuoroethylene. Even at 150 C. (302' F.) the insulation is 
inert , , , with no volatile lacquers or plasticizers to ruin contacts. Revco- 
thene withstands obrasion ond flexing, and resists such corrosives os 
ozone, acids, alkalis ond petroleum products, 

Avoiloble in eight stondord sizes from 28 to 10 gauge ... in 15 
colors. Flexible strandings, copper or silver braid shielding, heovy wall 
insulation ond jacketing con also be furnished. Multiple-conductor 
cables ore also available. 

Revcothene is only one of mohy insuloted wire and thermocouple 
wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance glodly offered. Write todoy. 


TYPICAL SPECIFICATIONS — 22-Gauge Revcolhene Wire 



WALLINGFORD, CONNECTICUT Asubsidiory of Neptune Meter Company 


.ililn fill fivn! (ll•l|ln•lK1V‘. finiii In 

Units, iippruxlnintdy half the si/c 
of their predecessors, are constnictcd 
for iiirhririic use. MainifactiircT also 
aiimninccs mixer .ind video cartridge 
t'pe silitaii diodes in coiivtniciit tc- 
'tr.sihic assemblies to eliminate slotk- 
ing of diodes with both forward and 
reverse direction polarities. ’Hiu new 
IN’415 and IN410 series is intcrcbangc- 
able with the lN2v and IN21 scries of 
fnrsard and reverse diodes, respectively. 
Microwave .Associatc.s. Inc., 22 Cnni- 
mington St.. Bnston. Mass, 

Laboratory Equipment 

♦ S|)cctnini genctator, sccondaiy fre- 
qiicncv standard. Model 1252B, pro- 
duces cnstal-eoiitroned speeftnm of 
hannonicallv related frequencies, in in- 
crements of 1. 2. 5. 10, 50. and 100 he. 
over the range of I kc. to 1.000 me. 
.Afciiracy is cpioted at one part per mil- 
lion, short term, nr 0.0005% ahsoUtte 
during any 24-hour period. ,Ani|)litiidc 
is nnifnmi within 1 % os’cr any I me. 

Send Corponition ot .-ymcrica, 2020 
Jericho Turnpike. New Ilvde Park. 
!,. I„ N. Y. 

• 1>I1F impulse generator. Model 
IG-llS, produces pulses flat within 
} db, over band of 100 to 1,000 me., or 
Li]5 to 40,000 me. iii .i special model. 
Maximum peak power output is 9,000 
microvolts per me, of bandwidth. Out- 
put is continuouslv adjushablc over a 
20 db. range. Pulse width is 0.00005 
microseconds, and repetition rate is con- 
tinuously adjustable from 24 to 2.500 
evdes per second. Catalog G-55G gives 
further details. Empire ITcsices Prod- 
ucts Corp.. 58-15 Bell Blvd.. Bavsidc 
61.N. Y. 

/ 

Datomafion On Wheels 

\ tiiohilc data reduction lahoratuiy-on- 
whccls. built bv Beiisoii.|.ehncT Carp., Lns 
.^ngclcs, fur US.\F’s TT’tight Air Develop- 
ment Cciilei, houses 10 data iicocessing 
inachiiics imd a complete him processing 
laboratorv. 
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From sensitive components to brawny launchers... 

AMF has missile experience you can use 

# "Predsioneerlng“ power supplies for electronic control systems ond developing complex 
launchers ore two of AMF'smony importort contributions to our notion's missile programs • Today, 
AMF plays c part in more then hall the missife arogroms now under woy • And its oclivilies cover 
proclicolly every stoge of design, development, ond production . , . including mechonicol, hydroulic, 
pneumatic and eieelronic test equipment . , . auxiliary power supplies . . . field and depot handling 
equipment , . , launchers . . . ground ond flight control systems • See for yourself why AMF's expe- 
rience in missiles, os well os in c host of other fields, has made it the "con do" company. 



• OtfidvdMaritt 





Defense Products Group' 

AMERICAN MACHINE & FOUNDRY COMPANY 

1101 North Royal Street, Alexondrio, Vo. 
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Lockheed Sdentists- 
anewtypeof biid-man 


Pioneer bird-men risked their lives lo 
prove that man could fly. Today's bird- 
men arc the scientists who dedicate their 
lives to research in the field ol missiles 
(fantastic new "birds” which challenge 
the imagination! and to the develop- 
ment of the complex missile systems, so 
important to our defense efforts. Their 
work is secret, exciting and second to 
none in military importance— because 
America's supremacy in aerial weapons 
faces a menacing challenge. 

Lockheed is helping the U.S. armed 
forces meet that ehaTlenge by the rapid 
expansion of its Missile Systems Divi- 
sion. At Van Nuys. California, a staff 


of over 3,000 workers is already deeply 
engaged in top-secret projects for the 
Air Force, Two new missile research 
laboratory buildings arc being con- 
structed by Lockheed on a 22-acre site 
in Stanford University's industrial park 
area at Palo Alto, California. And 
nearby, on a 275-acre site at Sunnyvale, 
Lockheed is building extensive engi- 
neering and manufacturing facilities. 
Everyone at Lockheed's Missile Systems 
Division is working with a sense of deep 
urgency to help the nation retain its 
superiority in missile systems technol- 
ogy— and thus deter attack from any 
potential aggressor. 



EQUIPMENT 



TfST RUN of a Dait combustor (between heavy flanges) under way at Tc«co laboratoty. Note qunitz observation window in combustot. 


Kerosene, JP-4 Compete in Laboratory 


By Geotjte L. Ciin^tion 

Beacon, N- Y-— A coinparatisc test 
progrdm between as’iiitioii herosene and 
JP-4 jet fuel at tlic Texas Company's 
Jet h'ticls laiboratocy here indicates 

tcience between the hvo fuels. Tliis 
IS onlv a pteUminot)' conclusion bince 


the tests aro far from complete. 

Tlic evaluation is being conducted 
in cooperation with a coniinctcial air- 

I hat JP-4 has so far pctfomicd favor- 
,ihly alongside kerosene is signific.int 
from a petroleum supplier's point of 
\ icw. a Beacon l-jbiirator\ engineer told 
.Asr.sriON Wkck, 


"W'c can make," he said, "a lot more 
)P-4 than aviation kerosene out of a 
barrel of crude oil- Onr refineries .ire 
geared to produce large quantities of 
fiigli distillates-gasolinc and JP-4 type 
fuels. Concentration on JP-4 as a pri- 
marv product would throw our refin- 
eries a lot less out of kilter than if they 
had to coneciitrate on a middle dis- 
tillate, kerosene, for example, as a pii- 

Gasoline Fate 

"If kerosene were to become a pri- 
mary product and ga.soiinc coiisinnptioa 
were to decrease as kerospue consnmp- 
tioii increased, disposing of largo quan- 
tities of g.rsolinc would pose a major 
problem. This situation might easih' 
occur if planes and tlicn cats switch 
to kcrostne-bnniiiig engines. Further- 
more, gasoline prices might become dc- 


Billion Gallon Dfinam! 

Coninictcial airlines alone will require 
l.f.billion gallons of turbine fuel a vear 
br 1962. estimates Dr. Wa\ne E. Kubii, 
General Manager of Texaco's researcli 
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pressed considcrablv below that of kero- 

Current JP-4 and kerosene prices ate 
competitise. Texaco savs, though rates 
vary with loc.il supplv conditions- 
To the operator, )P-4 has the ad- 
vantage of: 

• Cninpatibilits' with engine design. 
Ail ga.s turbine engines built in this 
cmintn- lime been designed to use 

JP-I- ■ 

• Lower freezing point than kcro- 
stne-a -76F for JP-4 compared to 
about -40F for kcrosaic. (Freez- 
ing point of kctosciic tan be lowered 
considetabh below — 4DF by using 
spccialb' selected crudes, but this re- 
stricts quantity and at the same time 

• Less danger at high altitudes. )P-4 
being more solatile than kerosene. 
Fucl/air ratio in tanks iisnally is too 
rich to bo ignitablc under flic low- 
atmospheric pressure of high alti- 

Kcroscnc has its advantages. I''irc 
progression rate is lower flian JP-4. 
Also, because U.S. fuel taxes afe based 
oil constituents, not end n'sc, kcto.seiie 
is not iiibjcct to the 2 cents a gallon 
applicable to gasoline ,md JP-4, a virtue 
^preciated by the airlines. 
Complicating Trend 
Tlie increasing trend among gas tur- 
bine designers towards higher com- 
pressor pressure ratios is complicating 
the life of Texaco technicians. (Ptessnre 
ratio is the ratio of pressures at the 
compressor nutlet and inlet-. It is rude- 
pendent of altitude and \atics onlv w itii 
compressor rotational speed and de- 
sign.) 

I'lic grcatlv increased air flows in- 
herent in engine compressors, especially 
with twin-spool designs which ha\c 
boosted prcs.siirc ratios from the usual 
values of 5 to 7jl to 13-1, demand such 
large power increases to siqiph- the air 
that the requirements in power and 
equipment aro becoming prohibitive. 

Corollaries of high pressure ratios arc 
increasing coiiJbustion pressures, which 
base jumped from 100 m./lig. to 400- 
500 in./hg., and combustion inlet tem- 
peratures, which liai e soured from 400- 
500F to SOO-F amf oi er. 

Deposits are Back 
Research engineers at the laboratory 
aro working on two contemporary prob- 
lems. deposits and r.idiation, 

• Deposits when jet engines first 
weru designed, combustion chamber 
dc|>05its were an early source of 
trouble. Temporarily a solution was 
found, but higher eonibiistion cham- 
ber rhiougli-piits and more complex 
multi-stage turbines have brouglit 
tliem back on stage. 

Blowing oft eoinbiistion cliainber 
walls and into turbine blading, these 


deposits can cause scs-etc damage. 
(In siiigle-stagu turbines tlicy blow 
oft eombii.stion chamber walls pc- 
tiodicallv. but base been ground 
up bv the turbine and exhausted 
witluhit damage.) 

• Radiation the increasing temper- 
alutcs generated in jet engine com- 
bustors, ranging to s.500-4,0001-’. 
have made it important to keep heat 
radiated from the Inirniiig fuel to a 

Texaco scientists say that some re- 
scarclicrs attribute fuel radiation to 
the incandcsecncc of carbon particles 
in the fuel. The fesver the particles, 
the less the radiation. 

"Our problem," Beacon Liboratory 
technicians say, "i.s to transfer all tlic 
ehcmical encrgv possible from the fuel 
to the air stream in a jet engine’s eqm- 
bustors with ,i minimum of radiation 
(111 the combustor walls . . . we want 
to heat the fuel without its having a 
glowing effect - . . this is just tlic reverse 
that occurs in a typical house heating 
furnace. ’’ 

Major Decision 

A major decision, taken by Texaco 
officials svliilc planning the original lab- 
oratory in 1947, svas to install full-scale 
test cqmpiiieiil-largc size compressors. 
\aciuim pumps, heaters and coolcrs- 
to test jet engine burners, riius Tex- 
aco technicians were not forced to use 
small-scale, bench-type butucts to test 
fuels, which eliminated the complicated 
and sometimes almost impossible task 
of correctly correlating various small- 
scale test (lata to full-scale gas turbine 



Rovee Dart ciiginc-thc Vickers Vis- 
count turboprop. 

Laboratory Equipment 

Equipment Texaco has installed to 
simujate the high pressures, altitudes 
and feiiipcraturcs associated with high 
speed jet flight includes: 

• Air irompressors with a total ca- 
pacity of 1,800 lip- Uirgesl is a 
1,00(3 lip., six-cylinder Cooper-Bess- 
emet unit svhicli can be readily 
phased for one-, two- or three-stage 

• Ait healer fired by gas. which can 
generate up to 3,000,000 Btu./hr.. 
pre-heats air pumped to tlic test 
stand to a maximum of SOOl'. 

• Fuel pumps svliicli deliver fuel to 
tlic test stand with pressures ui) to 
1,000 psi. 

• Silencers to quiet tlie noise made 
by equipment wing tested and bv 
the lab macliiiiery. 

Texaco started working on jet engine 
fuel valuation in 1945 in cooperation 
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Want to save 
weight? 


FINN lightweight 

mounting bases 
could save 7*4 lbs. on 

the B'52 




FINN lightweight 

mounting bases 
could save 5*4 lbs. on 

the F-I02 


FINN lightweight 

mounting bases 
could save 5 lbs. on 

the F-IOO 


What about yout project? Finn 
eagineeis will be glad to show 
you how you can elimicate extra 
weight yet pass all JAN and MIL 
specs. Write today forevaluation, 





uitli Gcncrjl Klcctric’s turbojet de\el- 
opmait at G. E.'s Lmiii plant. 

.\moii| jet engine opcr.iting probltins 

mM•^ll|atcd were blow-out, cmiibiistion 
effidency. deposits and correct fuel igni- 

Start In 1947 

I’lamiing for the first jet fuels Ijlnira- 
liirv started in 19-17, and it was opened 
ill 19-IS. 

Ill the period 19-19 to 195). much 
uiirk u-.is done in evaluating fuel.s in 
different types of combustors. Gen- 
erally, findings were that conihiistor 
problems liingcd on the imit’.s design 
ratlicr than on tlic type of fuel used. 


Teelinicuiiis determined that some com- 
bustors would operate successfully on 
almost any kind of fuck but others 
vvctc verv sensitive to the tvpc tlicv 
burned, ' 

The old laboratory vvns shut down 
late in 1955 and through most of 195-t 
as the traiisitinn was made to tlie new 
facility. 

Today, 'Texaco is putting tlic fiiiisli- 
int touches on this new, lull-scale jet 
fuel test laljonitorv in vvliicli the |)ro- 
gr.im of evaluating is under vsuv. 

'Texaco officials say that the S250.000 
instull.ition, wliich is |»iit of flic com- 
pany's prmcjjral research center at 
Bc-aciin, is the nation’s largest privately 
owned and financed jet fuels laboratory. 


Piston Actuator Launches Stores 


Manhattan Beach, Calif.-.\ frcc- 
piston pneumatic achiatcir which offers 
twice the stroke of an eipiivalent-leiigtli 
conventional eyliiidcr-pivton combina- 
tion IS lioing used for launching stores 
from limited space in anti-submarine 
n.ufarc airfraft. 

Produced by h'airchild Engine &■ ,\ir- 
pl.nie Corp.'s Stratos Division at its 
western brancli in Manliattan Beach. 
Calif., tlic frcc-piston actiiatot is used 


for launching stores such as sonnbiiovs, 
par.icliute flares, and sea dye marken. 
It also offers potential applications for 
sucli services a.s canopy actuation, opera- 
tion of thrust reversers, tailpipe nozzle 
positioning, and door actuation. 

Tlic actuator consists of a slotted 
cylinder and a free piston with a shoul- 
der protruding through the slot- The 
slot is sealed with a steel ribbon 
tlvat is threaded through the piston and 
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Periscope Monitors Refueling 

Navy CIC«$ aboard Norlii ,\nic/iean AJ-2 Savage tankvi planes use tlic Libiascope MX9-I0 
bombing director [wtiscape to observe fighter planes coming in for an air-to-air refueling. 


l’in|ioint acenraev or the periscope hcl|is Imi 
Chance V'ouglit F8U-5 Cntlass is seen Ihioi 

extending tlic length of tlic cylinder. 

Since there is no coimoeting rod. a 
weight saving is realized, and the over- 
all length of the actuator remains con- 
stant. only sliglitly exceeding the pis- 
ton stroke. 'Thus, the frce-pislon con- 
figuration allows use ill confined areas 
iiliere space available would not permit 
use of a conventional actuator with 
piston rod extension beyond the eyl- 

In its present application for stores 
launching, a battery of frcc-piston actu- 
ators is used on tlic Loekliced P2\', 
Martin P5M. Douglas C-54 modified 
for air-sea rescue, and is also being in- 
corporated in Canadair’s new CL-2S. 

Ill tlicsc applications, air pressure in 
tlic area behind tlic free piston forces 
the ribbon seal against the edges of the 
cylinder slot, permitting only sliglit 
leakage. At the same time tlic piston 
is forced through the cylinder so that 
the piston’s protruding srioiildcr engages 
and ejects the store. Pressure is bled 


it the joekcviiig tor correct jiosition. Here a 

past the ribbon seal to the atmosphere. 
Svstem pressure is tlicn applied to the 
opposite face of the piston to return it 
to load-position. 

-Ait for the cycle is supplied by a 
2-efin.. 5,000-psi. coniptcssor. Pres- 
sure to the actuator is regulated to 
750 psi. 

[Vew Barometric Coutrol 
Measures 15-in. Changes 

Los Angelcs-A new barometric alti- 
tude control, accurate enough to record 
a change as small as 15-in. at ground 
level, lias been developed bv the Garrett 
Corp.'s .AiRcseitch Mfg. I'jivision, Los 
Angeles- .At 60,000-ft. it reportedly can 
sense changes of 20-ft. 

'I'hc new iiistnniicnt also features a 
rate of descent control. A\'hcn ap- 
proaching a runway for landing, it will 
make the ncccssan- coireetions for 
proper descent rate ejiiickly through tlic 
.mtomatic pilot control. 
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Delta Backing Sa\ es 
Packing Gland Wear 

Nortlirop Aircraft, Iin.. lus dc\el- 
oped a pruini&ing solution to h)dijiilic 
cylinder piston jMcking gl.ind near in 
multic\clc cimipuncnts sudi .is flight 
control seno cjlindcrs. 

Northrop uses u inudifial delta back- 
ing for the O-ring instead nf tlie tuii- 
lentioiial spiral batking. and reports 
that the delta Ispe more complctel'. 
supports the ring, reducing frittion. 
minimizing distortion and wear. Op- 
erational tests, it s.i's. in a Scorpion 
F-89D base exceeded fisO.OOO cvclc- 
w ithout leakage or need of inaintenanec. 
and the rings arc still in use. 

A modification under test uses a pres- 
sure seal .ihead of the uxtenia! O-ring 
seal to absorb high pressure and fric- 
tion loads, allowing a sm.ill. cimtrollcd 
amount of leakage which is retailed by 
thc O-ring and returned to the sssteni 
resenoir. the compans isns. Tlii- .ir- 
raneenicnt is seen as prosiding greater 
packing gland life, and rednting exter- 
nal oil leakage to a point jnsl siiffrciont 
to maintain adequate lubrication for 
the lisdranlic piston 

Northrop Builds New 
Missile Shake Tester 

A midget clectro-hsdr.nilic shake 
tester, used to simiil.ite sibrations en- 
countered in kuiiichiii|s of the Snaik 
SM-62 intercontinental guided missile, 
has been dei eloped bs Northrop .\ir- 
eraft, Inc. 

Measuring less than one cubic foot in 
volume, the sliakcr can apply a force of i 
5>Cs to electronic components weigh- I 



BLOCK Supports Shaker (Arrow) Under Jig. 


AIRCRAFT 

EMGINEERS 

WANTED 

FOLLOWING 
POSITIONS 
Open For 
Immediafe 
Employment 

• Aerodynamicist 

• Dynamics Engineers 

• Electronics Engineers 
« Electrical Engineers 

• Hydraulics Engineers 

• Weight Engineers 

• Stress Engineers 

Also 

• Mathematicians 

• Physicists 

Ho/es Is one of the largest 
aircroFt facilities in the United 
Slates, located in sunny South 
where industrlol development 
leads the Nation. List your quoli- 
fications for ony position shown 
obove and moil to A. V. Welsh, 
Employment Manager, 
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ing more than 1.000 lb. It will test the 
effects of ftequeney vibrations ranging 
from 5 to 600 C|)s. 

Northrop reports that the more 
|)iiwctful magnetic shakers available 
affected sensitire instrumentation in 
electronic components. The new* dc- 
\*icc ."ivoids adverse effects on electronic 
units by substituting hydraulics for mag- 

The shaker operates from a horizontal 
or vertical position. This pennits it to 
exert vibrator)* forces from more than 
one dicectinn to obtain a maximum re- 
action from the test siJccimcn. 

Feature of tlic test device is a two- 
stage clcctro-lirdraolic seno salve, built 
bv Bertea Products Co.. Pasadena, 
Calif., to afford precision control of tlic 
Indraiilic power. .An exciter transmits 
efeetronic impulses to the \*alvc's pilot 
spool. w*hich controls the rapid iiioi*e- 
iiicnts of the piston rod to shake the 
specimen. 

Self-Pro|)elle«I Powerplant 
Deliveries to IVavy Start 

Initial shipments of self-propelled 
electric powcrplants for senicing Navv 
aircraft ate being made by Consolidated 
Diesel Electric Corporation, Stamford, 
Conn. The units incorporate a heavy 
dnt)* dc generator, a 50 Kva., 400 cycle 
ac alternator, rectifier and associated 
controls and output cables mounted on 
a .specially designed, all-wheel drive 
chassis. Tfic same engine propels the 
vehicle and powers the electrical gener- 
ating equipment, 

Oakliiiid Firm to Overhiiul 
-More T-33s for Air Force 

A contract to overhaul an luidis- 
tloscd additional mimber of T-53 |ct 
triliners has been awarded -Aircraft En- 
gineering &' .Maintenanee Co. b)* the 
-\ir Materiel Con*miand, the Oakland 
overhaul agciier* announced. The eoii- 
fract will require the immediate employ- 
ment of 500 to -too mote employes 
cor cring most of the aviation skills. 

GE Maiutaiuis 5,0U0 Deg,, 
2.7 Milliou psii. in Vess>el 

Pressures of 2.7 million psi. and tem- 
peratures of 5,000 deg. F. have been 
maintained for long periods in a spcciiil 
pressure s*csscl built by General Elec- 
tric for use ill large hydraulic presses. 
It is cx|)cctcd that use of the pressure 
vessel may lead to improved techniques 
in producing man-made diamonds and 
other Ciirbidcs. 

Dr- Percy Bridgman, Nobel Pri*ae 
winning pitysicist, said that it might 
even be possible to produce a super- 
diamond nas'iiig industrial qualities su- 
perior to those of natural diamonds. 
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Marquardc, the leader 
In supersonic propulsion, has 
inaugurated a program of Individual 
Professional Development for its engineers. 

You can help us maintain this 
leadership for the future of 
supersonic propulsion. 


ir engineers a 


IP-D-g 

chance to advance to their m 
potential in their present fields . . . and 
those beyond . . .in a climate of concinuing 
professional growth from in-plant courses 
' re thon fifty current courses in 
Southern California’s leading 
universities. New courses are 
constantly being added. 

I.P.D. differs in its concept 
and obfecrives from ordinary company 
training programs in that it gives each 
engineer an opportunity to grow and plan 
his development toward his own goal 
and at his own pace rather chan 
having to follow a rigid pre- 
determined pottern. 


I.P.D. is a pan of an overall 
expansion program which anticipates a 
two-fold increase in personnel during the 
current year. This increase represents many 
additional engineering opporiuoitics. *t*'ou 
can become a leader in supersonic 
propulsion. Write foe details. 
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In any climate, 

Solar gas turbines provide 
instant starts, reliabie power 


PROVEN, RUGQED RELIABIIITT is nil 

out.stnmliii^! chnrucU'i islic ot Sular gas 
turliiiic i;r(Hincl power miils. Tlu'y start 
withoiit liesitatiou in seeoiiris all the wuv 
from 65 helow zero to a torrid 130 
degrees. Ami tliese po«er plants of the 
future have many other ailvantages^ 
light weight, eomp.ieluess, .simplieiti . 
ease ot niaintenaiu.v- 

Tmlay, Solar gas liirhine.s are ii.seci 
ill many «a>s~in aietili.iry power units, 
ground suiijiorl e.irts, portable fire 
pumps, sliipbuanl generators, small boat 


propulsion. Constant rescareh to develop 
new applications for these versatile 
engines is in progress. 

Soliw's pionc-cring ellorls with gas 
turbines are a logical milgrowlb of three 
decades of specialization. During those 
vears- Sular lias eonc'enlr.itcd on working 
with tiingli alloys, to desipi iiml hiiilil 
produet.s ih.il will withstand difficult 
service eonditiuiis. Can this e-sperience 
lielii von solve a complex engineering or 
fahricatioii probleini* Dept. C-2.5, Solar 
Aircraft Company, San Diego 12, Calif. 
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CONICAL SHROUDS are feature of jet enfinc suppressor attached to ]57. 


Pratt & Whitney Offers Portable 
Jet Noise Sujipressor Design Free 


Fast Hartford, Conn.— All exhaust 
noise suppressor design for jet engine 
ground running, a portable device easy 
to iiislal! mid remove, has been offered 
witlicnit charge to the industry and the 
mililarv bv Pratt & Whitney .Aircr.ift. 

■All inlet noise refleetor. which deals 
with the greatest source of noise once 
the eviiaiist lias liccn muffled, lias been 
built bv Pratl &• Whitnev, tbough its 
design is not included in flic offer. Fur- 
ther experiinent.s are under way cm 
inlet noise. 

None of tlie equipnieiit has inflight 
applie-atirai. Wright A. Parkins, Pd.-W' 
general manager, said the snpjiresviir 
wunid be hcljifnl now at iiiiht.ity bases 
,iiul later .it ecmimeteial airports when 
airline jets start fiving. Widest use. he 
said, would be hi in.iintcnancc and 
overhaul of completed jet engines. Be- 
cause exhaust must be unrestricted in 
test cell operations in order to measure 
llmist output, the suppressor has no 
application there. 

Not Whole Answer 
And, Parkins made clear, the sup- 
pressor IS not a complete answer to tlic 
noise problem. 

"It's simply a breakthrough, ,i be- 
ginning," lie said. "It will . . . pcniiit 
mechiuiies to work in a more eoiiifort- 
able emironment. It will also substan- 
tially reduce tlie noise in areas just 
behind the exhaust. 

"llistoricully the noise problem has 
alw-jvs been ahead of acoustical develop- 
ment. \\’c have made steady advances 
in continuing noise, but the eteation 
of silencing devices obviouslv has to 
trail sonievvliat- I’iivt, vmi must get the 
])owcr before vini silence it.” 

The suppressor princijile was einm- 
tiated in 19s+ bv John M. Tvler, 
cliairman of the P&A\' Noise Control 
Committee, and Edward C, Perry, Jr., 


of United .Aircraft Research depart- 

"Tlie suppressor has allowed us to 
make herarteiiing advances in this par- 
ticular field of sound control," Tyler 
mid. "We eonducted a test rexeiitly 
liefoic a non-technic-,il group at the 
Boeing -Airplane Co. plant m Seattle, 
the suppressor attached to a |s7 engine 
on a B-52. llie engine was started and 
after idling a few mimitev we increased 
the power to where it normally would 
be de-veloping more than 10,000 lb. 
thrust. 

"'Ilic spectators were standing about 
100 ft. awav talking in euiner.sational 
tones. It was only after one of them 
inquired as to when wc were going to 
run up the engine that they learned the 
test bad been completed." 

Won Awards 

'Hie Tyler-Periy paper, wbich dis- 
cussed the overall jet noise problem, 
won rlie Manlv Memorial \lcdal and 
the Wright Brothers .Memorial from the 
Society of ,\iitoniotivc F.nginccts. Tyler 
described an early model of the sup- 
pressor, a jK'tforated sheet metal cvlin- 
dcr, in an S.\F. paper last year. 'Iliis 
year an S.Mi paper by Tyler and Robert 
Krieghoff described refinements of 
the suppressor, notably three conical 



HALF-SCALE model rif inlet mfiector has 
bellmouth rcflectui to modify airfiow. 


shrouds wrapped around the cylinder, 
and the inlcl rcficctoi. 

I lie conical shrouds were added, the 
SAF pajicr said, to give the exhaust gas 
an ajiprcciable re.irward velocity after 
it has c5Cit|Jcd tliruugli the- jicrforatcd 
.sheet metal. Iliis fe.ilute is necessary to 
prevent recirciilttion or overheating the 
wing on an .mplaiie with the engine 
pods below .ind alie.itl of the wing. 

.\ftei lltc exhaust muse is siip|Ktsscd, 
the inlet noise lieeomes tlie most ubjcc- 
tionable. the pajXT s.iitl. To a medunic 
working near the inlet, the piercing note 
produced bv the iiupiiigement of the 
euinprcssor blades on the inflowing 
streams of air. can l>c even b.ircler to 
hear than the unsnppiessed exhaust. 

Rather tliaii .ibsorb this noise, Tyler 
and Krieghoff decided to reflect it up- 
ward. 'Iliev found the leflextor re- 
duced the overall noise alie-ad of the 
engine 7 to If dex'ibels. at a cost ot 
disturbing the airflow to tlie engine 
inlet. 

Siiiee these sound te^ts were made, 
a hcllnionth section has been added at 
the entrance of half-scale models of llic 
reflector and a eimfigiiration has been 
found in which average pressure losses 
are approxiinatclv equal to the pressure 
losses witliout tbe reflector. Eurtlier 
sound tests ate planned to dcterniiiic 
whether the noise rcductinn chauctcris- 
ties liave been affec ted. 

Afterburning Engines 

tor aftorlnirning engines, Pratt & 
WIntney plans to use an all-steel 
silencct for engines being run in the 
open. Such a silencer inshillexl kist year 
lias been satisfactory, the p.ipcr said. 

1‘bom their work cm ground noise 
equipment, the authors coiichided; 

(1) Primary advantage of supprcssoi 
.ind reflector is that tlicy can lie carried 
to the r.inip and siiap)x.'d in pl.ice. and 
tfie airplane is rcadv for ground run- 
ning. ITiey c-aii be removed just as 
quickly and the airplane is ready to taxi 
out ami take off. It has hecii found on 
the Js7 that the exhaust suppressor has 
no significant effect on o|X'ration cither 
above or below eritical pressure ratio. 
Tesis have been run in the 6,000 to 
10.000-lb. thrust range. 

(2) Eass instaUation and removal has 
enhanced the value of tlie equipinent, 
saving a gieat deal of running at liigh 
power svitliout benefit of noise control. 

(3) Noise of the Js” w itli the exhaust 
suppressor attached drops into tlie in- 
dustrial backgroiiml level in a relatively 
short distance, and further raluctions 
ill exhaust noise wiiiild mit be serv 
helpful. Discrete ftec|iieneit's from the 
inlet are grc.itlv reduced bv the reflector. 

-Assiiniine nicclianics wear car pro- 
tection nnef arc cx|iosetl for short-tiine 
periods to noise, the .uithors sum up: 

". . , W'ith suppressor and reflector 
installed it is obvious that the risk of 
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NOW EXIST IN THE 
FIELDS OF: 
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MICROWAVES 



CREATIVE OPPORTUNITIES ON 
ADVANCED PROJECTS. 

Typical of the advanced projects 
at the Baltimore Divisions is the 
guidance and control phase now 
under development for the IM-99 
BOMARC, a pilotless interceptor. 

UNLIMITED OPPORTUNITIES 
FOR ADVANCEMENT. 

YOU CAN PURSUE BOTH M.S. 
AND PH.0. WORK AT COMPANY 
EXPENSE. 

TOP INCOME AND COMPLETE 
EMPLOYE BENEFITS. 

EXCELLENT HOUSING FACILITIES 
IN OUR IDEAL GEOGRAPHIC 
LOCATION. 


TO APPLY 

Send rdsumd of 
ediicatlon and experience to 
Teclintcal Director, Dept. 319 
Westlnghouss Electric Corp. 
2519 Wllkens Avenue 
Baltimore 3, Maryland 


HI CAN BE SURE...IF IT^ 

Wfestinghouse 


danuiga to the hearing of mcehanics 
«lio iiijy need to work on the engine 
operating at high thrust has been prae- 
tifalK eliminated.'' 

The suppressor is 6 ft. long, 2 ft. in 
diameter and weighs 150 lb. It bas .i 
single Marmon cl.mip wliich permils, 
easy attachment to the tailpipe. f)e- 
vclopment worh was done on the |5", 
but the principles arc applicable to any 
jet engine, Pil'W says. 

It is not strictly ii silencer, but a 
noise control device. 'I'urbulent flow 
is controlled so that the noise produced 
ts of siiel; higli frequency it is not 
audible to the human car. 

Republic .\siation Corp. tcstexl a 
ground noise suppressor last (anuary. 
This imifller has a 20-ft. pipe leading 
into a tank lO-ft. in diameter and 20 ft. 
long. The airplane must be backed up 
to the muffler. The muffler is portable 
in that it can be moved to sarious 
places on an airfield. 

Norlh American to Build 
Mach 2 Wind Tunnel 

.\mither major step toward self^suffi- 
cicnev li.is been taken by the Columbus 
dis'ision nf North .American Aviation by 
contracting for a new tuo-story engi- 
neering building addition and a wind 
tunnel with Mach 2 capacity. 

Primarv function of the division is 
dcselopmciit and production of Navy 
aircraft. 

It is currently turning out the I'I-4 
I'liry. an extensive redesign of the origi- 
nal ssveptn ing Fury. In addition, a new 
Nj'V attack airplane, the -A3j, is under 
development. 

.\ jet trainer design, the T2/, has 
Iwcn entered in the current Navy com- 

' Tlic wind tunnel is planned to 
cover both subsonic (up to about 
'DO luph.i and supersonic (up to Mach 


Parachute Flares Used 
In Copter IVight Landings 

Helicopter night landing technique 
using parachute flares has been tested 
bv TT'cstland .Aircraft, Ltd., Yeovil, 
Faiel.md using a Whirlwind i.S-55) 
bemre officials of British Air Registra- 
tion Board. .At 1,000 ft. the pilot re- 
leased a 75-scc. flare, simultaucomh 
cut the engine and begtm aiitorotatimi: 
at 500 ft. a 45-sec. flare was released. 

Large Contract .4svarded 
For Portable Starters 

US-AI' production contract of S5,. 
121.974 covering M.A-IA portable 
starters for large jet planes lias Iscen 
awarded Continental .Aviation fi.’ En- 
gineering Corp,. Detroit. Midi. 
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NEW AVIATION 
PRODUCTS 


Small Fan For Missiles 

Animax 11 cooling fan for missiles 
nciglis four ounces and measures 2 in. 
in diameter by 1.5 in long. It moves 
58 cu. ft./min. at free delivery and 
35 cu. ft./min. at two inches static 
pressure. 

Unit runs at 20,000 rpm. and is 



wound for 400 cps. only, either 200 v., 
three-phase or 115 volt oiic-pliase. Both 
liase an input of 35 watts. Solder-type 
hermetic terminals allow tlic fan to be 
enclosed in an airtight closed piping 

Rotron Manufacturing Co., Schoon- 
inakcr Lane, Woodstock. N. Y. 

Vacuum Pump Reduces Pressure 

Elcctric-motor drisen oil-netted sac- 
uum pump Model RG-10970 is dc- 
.vigned to rraucc air pressure as required 
for satisfactory operation of electronic 
pressure ttanrfiiccr tester. This unit 
can be oriented in any position and the 
oiler can be pressurized to 15 psi. 

Range of operation covers sea level to 



10,000 ft.; using silicon oil, temperature 
range is — 31F to -1-150F. Capacity is 
1,200 cu in./min. minimum free air 
flow. 

-A radio noise filter is included. 
Lcar-Romec Diiasion, Lear, Inc., 
Elyria, Ohio. 

Mobile Crane for Planes 

A hoavy-dutv mobile crane, designed 
to pcmiit one-man rapid changes of air- 



Inoorporated 
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*^700” Rivet Provides New 
Uniform Fastening Method 


The hole filling qualities, wide 
grip range, high clinch, and posi- 
tive stem retention now possible 
with the new Cherry “700" rivet 
give the aircraft industry a uni- 
formity of fastening never before 
available. 

In the past, variations in bole 
diameter made it virtually impos- 
sible to completely fill the hole in 
every instance. This difficulty is 
eliminated with the “700” rivet 
which always adjusts to fill the 
hole and provides high stem re- 
tention. 

The method of setting the 
“700” rivet also provides high 
clinch and makes it possible to 
use one length to fasten a wider 
range of material thicknesses. 
Positive inspection is easy since a 
properly set rivet is indicated by 
the amount of stem shoulder pro- 
truding above the rivet head. 

The “700" rivet is available in 


countersunk and universal head 
styles in a wide range of diameters 
and lengths. It is installed with 
standard Cherry rivet guns with 
controlled-stroke pulling heads 
and accessories. 

A product of the Cherry Re- 
search and Development Depart- 
ment. the “700” rivet has back 
of it years of fastening experience 
in the aircraft industry. This or- 
ganization has develop^ the wid- 
est range of types and sizes avail- 
able in the industry. Cherry 
engineers have designed and built 
special purpose machines and de- 
veloped techniques that make 
possible such innovations as the 
“700” rivet. 

For technical data on how the 
Cherry “700” rivet will give you a 
more uniform method of fasten- 
ing, write to Townsend Company, 
Cherry Rivet Division, P. O. Box 
2157-N, Santa Ana. California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA ' 



craft engines ot other heavy coinpoiitiit' 
Iras been developed for the Air I'brce 
It con be towed at 20 mph. Crane 
sveighs 2.000 lb. and has a rated eapac 
ity <if 5.000 lb. Hook clc-.irancc is 22 ft 
Safwav Steel Products, Inc., 6254 W 
Stale St.'. Milwaukee 13, Wis. 


ALSO ON THE MARKET 

Engine and flight hour meters, de- 
signed for direct reading, arc true tim- 
ing instruments, not a resolntionary 
counter. Kngitrc-liour meter records 
actual operating time of aircraft en- 
gine. l''light-liour meter indicates iiuin- 
ber of liours aircraft is actually iiirboriic. 
Items available in a range of voltages.— 
Air Associates. Inc., Teterboro, N. |. 

Klectomatic universal testing machines 
now asaiiable equipped witli an XY 
electronic recorder which can be used 
in place of. or in conjunction with, 
standard dial indic-.ifor. Unit not only 
plots load applied, but also load vs- ex- 
tension (stress-strain) or load vs. time. 
— Tinins Ol.scn Testing Machine Co., 
5257 F-aston Rd.. Willow Grove. Pa. 

Prccisionaire gage has been dcs’clopcd 
for measuring how much a holt stretches 
when tightened in an assembly. Item 
will accommodate variations in bolt 
length. Lc\er-operjtcd cam mechan- 
ism retracts locating pin and gaging pin 
so that part can be revolved to next 
l>olt witliont being raised.— Standard 
Production Instruments Dis’ision. Slicf- 
ficld Cofp.. Dayton 1. Ohio, 

Force gage for 50,000-lb. tests is assail- 
able for either comprcssisc or tensile 
tests and lias a warranted accuracs of 
svitliin one percent of indicated rcadinE- 
Dinicnsions of coniprcssiuii model: 51- 
in. high, 54-in. thick (including dial 


Another Development of Cherry Research 
Gives You Greater Fastening Efficiency 


indicator). S-in. wide. 30-Ib- net weight. 
Dinicn.sions of tensile model: 10-in. 
Iiigli, 34-in. thick (including dial indi- 
cator). S-in svide. 37-lb. net weight.— 
W. C. Dillon & Co„ Van Niiys, Calif, 

Molded rubber blankets or bags of vir- 
tually any contour base been descl- 
iipcd for use in vacuum molding of any 
reinforced plastic laminates. Bags will 
withstand temperatures up to 2-10- 
230-1’, and a teat can be repaired for 
as little as cost of a cold patch.— Quaker 
Rubber Division. II. K. Porter Com- 
[Jam-, Inc., T.iconv & Comlv St.. Phila- 
delphia 24, Pa- 

.Aiicraft tiedown kit contains three 
stakes, tivo 10-ft. and one 6-ft, lines, 
a 2-ft. bar to turn the stakes.— Rupert 
Parachute Co.. Wheeling, 111. 

Blind rivet setting gun is designed for 
operation with standard 4-in. electric 
pneumatic drill. It will set all Icngtlis 
and diameters of aluminum, steel and 
monel Cherry rivets and Townsend 
commercial risets. W'eight (without 
drill motor); 34-lb. ; length (including 
pulling head but without drill motor); 
145-in.— Cherry Rii’ct Division. Town- 
send Co., Santa Ana. Calif. 

Ultrasonic degreaser for cleaning parts 
for finishing or assembly. Unit is 
24x10x18-111. deep and can accommo- 
date work pieces 8xSxlO-in. Two clean- 
ing stages arc featured; vapor degreasing 
and ultrasonic solvent cleaning, in orda 
desired. Ultrasonic power up to 500 w, 
at 40 kc. frequency is available oset 
an area of 7x9-in.-Iiidusfti.il and Scien- 
tific Products Dis'ision, Curtiss-Wright 
Corp., Caldwell, N. J. 

Lcfkowcld adhesives, b.iscd on new 
epoxs resins, are designed for general 
and special purpose bonding of rigid 
materials such as metals, glass and plas- 
tics. Thev meet the tensile require- 
ments of MIL.A-5090B for aircraft 
.structural assemblies. — Lcffingwcll 
Chemical Co., Perrv Annex, V'hitticr, 
Calif. 


Degteasing basket holds licavy extra- 
long parts such as aircraft frames, sliafts, 
and other long sections for cleaning. 
Unit combines two sections, a basket 
and frame (with basket nested in 
frame). It holds a maximum number 
of pieces in a minimum of space, with 
largest possible surface area of each part 
exposed. Frame is li-ft. x 29-in. x 33- 
in.; basket is lO-ft. 6-in. x 26-in. x 20- 
in.-Wirctex Manufacturing Co.. 40 
Mason St.. Bridgeport. Conn. 

Sciioboard electro-mechanical precision 
assembly kit now five times as many 


Newest in a long line of Cherry 
developments is the rivet gun shown 
above which will set any type or 
size Cherry rivet. The G-80 gun is 
powered by either a standard elec- 
tric or air driven drill. 

The versatility, positive action, 
ease of handling and maintenance- 
free service you get with this new 
G-80 gun will bring increased effi- 
ciency to your production bnes — 
reduce equipment inventory — help 

This Cherry gun was designed 
and developed by the research de- 
partment of the Cherry Rivet Divi- 
sion at Santa Ana, California, where 
it is also manufactured. In fact, 
all the tools for installing Cherry 
rivets are developed and produced 
in this plant. They are used to in- 
stall a major portion of the blind 
rivets in use today by all industry. 


In addition to developing instal- 
lation tools, the Cherry research 
department is experimenting con- 
stantly with new designs and mate- 
rials for aberaft fasteners in order 
to meet the greater stresses and 
higher temperatures imposed by 
ever-increasing aircraft speeds 
and loads. 

This research recently resulted 
in the introduction to the aircraft 
industry of the new Cherry "700” 
rivet which has characteristics far 
superior to any blind rivet made 
previously. It provides a wide grip 
range, positive hole fill, high clinch, 
uniform stem retention and (>ermits 
100% positive inspection. 

For information on Cherry 
rivets and the tools for installing 
them, write Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

- SANTA AN^ CALIFO^RNIA ^ 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 




ENGINEERING MANAGER 
TURBOJET CONTROLS 

Ad unusual opporliioity offering immediate managerial 
responsibility ami recognition. Complete responsibility for 
administrative and tcciinical direction of the department 
concerned with the development and production of turbojet 
engine controls, variable geometry inlets and controls. 

Duties will include customer contact, technical sales promo- 
tion, proposals and coordination with other executives of 
company’s divisions. 

Live in an area with unexcelled climate, recreational and 
cultural activities. 

Marquardt fneouraget Individual Professional Development 


marquari 



The T^'est's Largest Jet Engine ■ Research and Development Center 
\S'rile : Profession.tl Personnel, 16555 Saticoy St., Van Nuys, Calif. 


Non/! ...fie NEW 




“Get Your Air ttie Positive Way” 


1/S£0 BY 

THE AIRCRAFT INDUSTRY FOR: 

• Jet Engine Starters 

• Cabin Pressurization 

• Simulated Altitude 
Cortditions 

• Ground Air Conditioners 



CORPORATION 

200S East sifluson Avenue 
Las Angeles 58, Calif. 


parts. Gears, previously “solid-hub” 
components, arc now avuilablo as split- 
hub gears as well. Adaptci gt-.us,. iiiitrc 
gears, bevel-gears and aiiti-backlasb gears 
nave been added. Micro-switch assem- 
bly and associated cams and pulse disk 
ate included. - Servo Corporation of 
.\mcrica, 20-20 IcricUo Turnpike. New 
Hyde Park. L. I., N.Y. 

Drawing instmnicnt features J-iii. and 
1-iu. scale, and 12-iii. riiici. Item con- 
tains a double calibrated ISO-dcg. ad- 
justable protraetor. J-iii. pointers, tem- 
plates for making circles, ftcncli curves 
and common svnnbols. and square and 
straight edges. Tool measures Si x 
12-in.— Handcc-Dandcc Products, Inc, 
3019 Pico Blvd., Santa Monica 8, 
Calif. 

Giiardair air gun provides a protective 
umbrella of liigb-prcssurc air to prevent 
chip flyback. Ait release is trigger 
actuated- Adjust-able knurled stop nut 
coiitiols output of air and allows repeti- 
tive use at controlled pressures. Item 
fits standard air Unes.-Union Engineer- 
ing Corp„ South Hadley Falls, Mass. 

Chenv "TOO" rivet provides a vvidc- 
grip nm|c. positive hole fill, higl; 
clinch, uiiifomi stem retention and per- 
mits 100% positive inspection. Item 
is made in countersunk and universal 
lic.id stvics in a variety of diameters and 
lengths.— Chertv Rivet Division. Town- 
send Co., Santa Ana. Calif. 

K15300 scries stop clocks, with elec- 
trical reset vvliich permits local or re- 
mote control or automatic operation 
for maisuring successive time intervals, 
f.icilifiatc accurate measurement of time 
intervals in militarv and industrial ap- 
plic.itioiis. Units arc accurate to 
= 0.2% of reading; =20-nis from 
-53-C to 85-C over wide voltage vari- 
ations.— A. W. Haydon Co., Waterbury. 

Plastic box keeps portions of fliglit 
meals chilled up to 12 hours without 
mechanical refrigeration. It lias 
moldcd-in racks for l-t sening trays, 
and a built-in tray for 3-ib. of dry ice 
(vvhicli will keep food at -15-1’ for 
hours). Approximate size: 30-in. wide 
and higli x 36-in. deep.— Pynn-IIawlcy 
Co.. Rutherford, N. f. 

Confidential jiapct destroyer reduces 
confidential papers or similar material 
to vvliite ash vvitli noiseless, smokeless 
and odorless firing. Item operates on 
ifvdroxolation principle of low tem- 
perature burning: no supplcment.iry 
fuel is needed. It can be located in- 
doors or out. -Outdoor Oven h'lreplacc 
Co., 830 W'indsot St., Hartford 5, 
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This is John V. Sigford, nnanager of our 
Los Angeles missile control activities. His 
profession is engineering. His company is 
Honeywell — has been for 19 of his 20 
professional years. For the pastIO years his 
specialty has been flight control of aircraft 
and missiles. John and hundreds of 
Honeywell engineers like him have made 
Honeywell Aero a leader in missile 
guidance and control. 
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Converfawings Start- 
Helicopter Tests 

A direct Dicchsnical control svstciii for u 
future iiiiilti*rnginc large transport hclU 
copter is being developed by Convertawings, 
Inc., Amityvillc. N. Y. 'I'lic firm is flying 
the svsteni on its Mode! A testbed powered 
by two 90-lip. Continental engines. Con- 
rcrtjwrrigs president Dave K.'i|)lati fpboto. 
right) tcnelics for his safety belt jrriur to a 
Right test- V-bclt connection from forward 
citgine b) transmission shuii (below*, left) 
is dupliented at rear oi the craft. At each 
end are gear clnslers providing 3;Z rednctioii 
to fire shafts connected to the four rotors, 
hither engine can drive all rotors. Rotor 
oiifriggcr and 19.-l-ft.4ianietct blades arc 
detailed .at bottom right. 
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BUSINESS FLYING 


Cessna’s New Dealer Promotion a Success 


By Envin J. Biilbaii 

Ctisiiii Aiicr.ift Co., totting up tlic 
ifsults cif .1 non sak'i promotioii tocti- 
iiiquo in the aircraft iiuliuitry, hiid^ the 
rciiilti gr.itifung. 

I’roiouily Ccssn.i, like ino.'it of the 
rc^t of the iiidustt), had introduced 
its Iiusincss and pleasure airpluues to 
dealers and salesmen in a showing user 
several dius at its Wichita, fCan.. plant. 
There were several drawbacks to this 
sv stein, among them the travel and 
c\|)eirse involved for the dealers Ihenr- 
sches and the loss of imm-houts to 
factory personnel iir setting up and 
prognimmiug the exhibit. Most ini* 
portant of all, the general public was 
excluded. 

So this year Ccssira decided to take 
a leaf nut of the promotion book of the 
automobile industn. 'llie company 
exhibited its wares much the same as 
automobile companies announee new 
models throiigli their dealers at loe-al 
slums. Begiirning in mid-March and 
lasting throrrgh mid-.\pril, sale's teanrs 
from the factors took fleets of 105(i 
demonstrators, comprising a coirrplete 
line of business aircraft, around to dis- 
frilnitors tlironglioiit tbe U. S. and 

rile results; 

• Over S1.-B5.000 worth of airyjiaiic 
orders signed. 

• A total of 71 business aircraft sold: 
s4 Model 182s, 5 Model 180s. 19 
Model 172s. 2 Model 170s and 11 twin- 
engine Model MOs. 

• Between 55,000 and 40,000 persons. 


estimated, exposed to the compans's 
'Talniloiis I'leel for '56.” 

• Orders direelh traceable to tlic slroiv- 
still coming in. 

Interiwtioii.i] .\\iation Indnsttio. 
Inc., a Cessna distiibutor .it Wcstciie'- 
ter Counts .\irport. told .\u.uio\ 
Wi.Ls; it has poteutial sales estimates 
oil over S2.5 million ssortli of airpI.mCs. 
with some orders alreads signed and 
planes dclirered. I‘'i\e pkmes were sold 
during the slum , 

International was hit b; bad ne.ttliei 
eiuring its public prescnt.itioii. Never- 
theless over 500 people showed up. 
The distributor received an exceptional 
publicity btcal. their exhibit g.iining 
a featured spot on the tdeviviun news 
program of NBC's )ohn Canieton 
Sway-ac. 

Post Soles 

spot check around the cmmtry 
provided these accounts of customer 
reaction: 

• .At Ft. Worth. Tex., a dealer sold 
five airplanes ilnriiig his show, one to 
a man who ii.id walked in out of enrios- 
itv , watched the Cessna movies, and had 
a deiiKinstration ride in a 1S2. lie 
bought .111 airplaiic on the spot, trading 
in his older snip. 

• III Portland, ^)tc.. ,i hiisincssnian who 
had not flown fur five years took 
demonstration flights in the 1S2 and 
510. He disctissed the possibility of 
Inning a 1S2. but when he returned 
the next day he picked the 510 and 
wrote .1 check for Sfi7.000. lie took 
iimncdiiite delivery on an airplane in 


tliu displ.iv arc.l and flew home witli 
liie de.ik-r's check pilot. 

♦ In San .Angelo. Tcx„ the day belor: 
the local showing of tile Model 1S2. 
the owner of a new 1“2 washed out 
Ills lirpl.me while practicing ctosswmd 
l.uidiiigs without .m instructor. I hc 
Cessii.i dealer tailed the iii.in that 
Lveiiing. Ihc man decided he needed 
an airpt.mc in his buMiicss, .iddiiig th.it 
he had wrecked his ear the previous 
ve.ir .iiid had tcpkiccd it— so why not 
purchase .1 nc-w airpl.mcl’ lie bought 
.1 1S2, 

• In Wichita. Kan., four ;ntplanes were 
sold. Ihrec free eoinses in instruction 
on the l“2 were included in the door 
prizes, which mcUided color pliotu-. 
tie clips. Cliff links and 'Cts of highhil! 

^ Some de.ilers re.illy put their ini.igma- 
tions to work iii tlicir presentations. 

.At I.iibbock. 'lex., i black-.md-gold 
theme set off the slum . .All plants vveu 
painted bl.ick and gold or gold with 
white trim, blitk-and-gold sttc,mier> 
hung over the display area, and the 
dealer w ore a black suit w ith gold .itccs- 

Ii'i Seattle. U'.isli., and kittle Rock, 
.Ark., de.ilers developed -i taraival 
theme, using citeus tents for their dis- 
pl.ivs. Ihe Se.ittle in.in brought in 
three cjrhi.id' of wood shavings to give 
Ihe tent i sportsman's ahimsplicte. 

M.inv prospeetive buyers brought 
their wives to the shows. Speei.il 12- 
niinute lo-mm. color .iiid smtrvd niosie>, 
introducing the ls2 ,md -bowing c 
slO demonstration, helped sell the 



KANSAS FAMILY meets the Cessna 182 at public dispby in AA'icIiila; box (tight) slions hovs- the test of Hie couiitn UkA to shows. 


too 
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U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 

(Januaiy Apill 1956) 

Builder's Nel BIJline Price 
Jen.-Mei. 

April ToUl 

Aero Desisn 560-A. . . 7 SO S890,000 SI, 739,700 


D1 8S 

Model 45 trainer 


Camalr 480 Twin-Navion 


Champion 7EC. . 
Hello 391-B Courier. 
Lear Learslar Mk. 1 . 


Piper Super Cub PA-16 
Super Cub PA-18A 
TrIrPacet PA-!! 
Apache PA-!3. . . 

Royel Gull P-1 36L 
Taylorcraft Model !0 


663 


5,116 18,008 

66,450 !69,000 

3,713,519 9,713,931.69 

58,037.!1 168,500 

46,000 1 6!, 000 

400,000 800,000 


74,500 447,000 

!7,000 73,153.80 

S10,550,!!0.40 S!6,00!,S30.99 


' Factory-owned airplanes disposed of to private buyers. One 195 retained for use by 
Cessna president Owane L, Wallace. 

' Agricultural version of L-19. 

Source; Compiled by AVIATION WEEK from manufacturer's reports. Previous tabu- 
lions for 1956: AW May 7, p. 103; April !, p. 67, Mar. 19, p. 63. 


Peak Plane Deliveries In April 



CONTINENTAL ENGINE for 182 in 
M'icbitu rb'splay. 


business travel, some df'iki's rqmrtcd. 

Long before the show went on the 
toad, the Ccssiui dealers had four 
cietailed folders from the factory, packag- 
ing the entire presentation. There were 
(i5 pages of d(nible-s|ucc text covering; 
llmv to Plan It. lliwv to kxeciitc it. 
How to Publicize It and How to .Adver- 
tise It. Check lists were provided so 
that the dealer could keep a visual 
record of Imw the pl;m w-as being fal- 
lowed and whether the schedule was 
being maiiit.uned. There was oven a 
two-view scale layout for a 28-scat 
theatre fo house the movie displays. 

Factory officials told Avi.stion AVkek 
they had a good soorce for laying out 
the master plan; They obtained the 
sales show book and promotion package 
used by a large U. S. automobile manu- 
facturer and modified it to fit their 
purpose. 

Three-Day Schedule 

The tlircc-day schedule wiis broken 
down this wav: 

• Dealers, operators and salesmen of 
the distributor were invited the first 
day. The distributor was encouraged 
to bring in the press for a luncheon 
and demonstrations. 

• Customers letail prospects and the 
public were invited for the second and 
third davs. Bringing the show to the 
public was part of the Cessna concept 
of display incrchandising its new line 
on a iiatiiHivvido basis. ITic company 
feels that tiiongh many of these pet^lc 
will never buy an airplane. pilblicizni| 
the job business flying is doing is vitally 
ilpccss;iry to the development of the 
Industry. Deiilefs provided free coffee 
and donglmuts to show visitors and 
gave free rides. A Cessna dealer in 
Si’orthbrook, III., made more than 200 
dcinonstrjtion flights in the Chicago 
area, taking np more than 600 people. 

Hundreds of people sctionslv inquired 
about buying a new of used aiqilanc 
and what was involved in learning bow 
to fly. and many dealers reported a 
quick upswing in flight instiuction busi- 
ness after tbeir shows. 


Record-htcaking sliipincnfs of 665 
business and utility aircraft having a 
total net billing value of 510,550.220 
were made bv U. S. manufacfurcts in 
April. It was the highest month in num- 
ber of aircraft and dollar volume this 
year and cxreedcd all months last year 
by wide margins. The industry’s (anu- 
ary-.Aptil total w-as 2.510 planes valued 
at S36.552.751 (box above). 

Cessna Aircraft Co., Wichita, Kan., 
maintained its lead in units and dollar 
vfilnme. Its 506 airplanes shipped with 
billing value of 55.715,519 brought its 
four-month total to 1,254 planes valued 
at SI 3.427,450. In numbers of airplanes 
this four-months total exceeded that of 
Aero Design & F.nginccring, Beech and 
Piper combined; howevef their total 
dollar volume was 520,359,290. 


Of the 663 ;iitphmc-s delivered by the 
industn in April, the Big 'Tlitec shipped 
619 valued at 58.925,263, bringing their 
totals for the first four months to 2.553 
planes valued at 531.137.042. Tlicy de- 
livered 1.4S3 airplancw worth 520,626.- 
000 in the same period last year. Cessna 
deliveries and dollar volmne in the four 
mouths were double the same period in 
1955. 

Mamifacturcrs delivered 551 mulli- 
enginc business aircraft in the first four 
moiitlis compared witli slightly over 
200 for Jamiarv-.April 1955. 

Exports Up 62% 

Kxport shipments of business and 
iitilitv planes climbed 62% in .April 
over tlie ;ivcragc inontlilf rate last year, 
witli five manufacturers delivering 86 
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EXCERPT FROM HEADQUARTERS ARDC LETTER TO AVIATION WEEK 

“There have been so many changes, improvements and advances that another 
special ARDC issue appears very timely and promises to be of the same 
if not greater benefit and interest than the 1953 edition.” 


PUBLI5HINO DATE 

August 6 , 1956 


THE ONE AIR RESEARCH and 


TIMED TO FEATURE 


★ 

★ 

★ 

★ 


AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1937 fiscal Air- 
power budget now in debate and to become effective July 1, 1956. 

SPECIAL COVERAGE of the latest critical areas of research— astronautics, super aero* 
dynamics and human factors. 

UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionici 3, aeronautical engineering 
and missile engineering. 

ON-THE-SPOT REPORTING at all tlie 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United Stales Air Force 
by AVIATION' WEEK’S technical editors — the largest technical staff in Aviation 
publishing. 


DEVELOPMENT COMMAND EDITION 


. . . over 80,000' Engineering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the ARDC 
issue will reach Aviation's most influential au- 
dience. 


AVIATION WEEK average net paid ABC circulation 
June-December. 1955^ 94,548. Paid circulation of 
currant issues^ 59.869. Aecent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined by personal interview using 
strict recognition test. Current print order 64,293 


Get immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION VYEEK REPRESENTATIVE. 


leer, BI 49 ., Ulh i Sorviom Sll.i Clevalond 15, IdlOHanno Bldp., Chicago It, 
520 IV. Michigon Ave., Pallas t, Adolphus Tower Bldg., Moin B Akoid Sis.; 
Son Francisco 4, dB FosI SI., las Angalos 17, 1125 W. SIsIh $1., AtlonM 3, 

Pork Squaro Bldg., London EC 4, 95 Forringdon 51., Pori, I. 5 A«s. George V. 


AVIATION WEEK 

A McGRAW-HILL PUBLICATION A 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation's "need to know”, with a presentation of the AROC story. 



New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexify 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Olobemasler, ihe Convair 
wing F-102, the Boeing B-50 and many other operational 
Edison simplified temperature control now reverses the trend toward 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature 
only standard electro-mechanical components-no electronic 
Its design simplicity eliminates costly maintenance training, 
meat's checkout procedure is famiiiar to any electrician, 

This basic control teams up with the rugged Edison Fire Detector Cable 
Of with any of Edison’s accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD's. 

Edison field engineers with years of aircraft experience are located 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your lemperature control problems and recommend action, 
write any of these offices and let us know your requirements. 


aitciaft valued at $969,996 to 22 foreign 
comitrics. .\vc-tagc aircraft exports last 
uar were 55 airplanes that were wortli 
S624.-I60. 

lilt April deliveries abroad brouglit 
the total tlirougii April to 501 \alucd 
at $5,253,207. 

Reporting exports in .\ptil were .\cm 
Design &- Engineering. Bccch, Cessna. 
I’ipcr and I'atlorcraff. Shipments by 
c'ouiilrs', number of aiicraft in parcntlie- 


.Algeria (11. .Argentina (5). Australia 
(11, Brazil (2), Cambodia (2). Canada 
(21). Chile (5). Colombia (10). El 
Salvador (2), Etcncli Equatorial Africa 
(1). Cn.itcmala (1), Indonesia (1), Iran 
(8). Mexico (7). N’tnv Zealand (3), 
N'icaragua (1), Norway (5), Sweden (1). 
Switzerland (It, Union of South Africa 
(7), A'cnezutia (-1) and Yemen (1). In 
addition there sverc four airplnnes delis- 
tred to .Alaskan purchasers. 



Lodestar Cruises at 260 Mph. 


-An extensive modification of the 
Loclliccd Lodestar as a business trans- 
port, being flight tested bs- Minnesota 
.Ainnotise, Inc., is designed to cruise at 
260 mph. on 55% power at 7.000 ft. 

.llld OS tT- 

rlic iiiodification has a fuel tank 
airangemcnt providing 85-1 gal., enough 
for 1,700 mi. The Stcwarel-Dasis con- 
ursions of the Wright 1.300-hp. 
R-1S20-56AS burn approximatch 105 
at 60% power, the modifie.i- 
ticii firm reports. 

.As .soon as fiiglil tests arc completed, 
Minnesota .Airmoti' C will send the fully 
equipped protofspe with finished inte- 
rior around the country on a demon- 
stration fnnr. Marketing plans inclndc: 

• Price of $275,000 eoinplctc with 
interior to the cuslomer's specifications 
and including radio ,ind nasigation gear. 
Tlic customer is offered as standard 
equipment liis clioice of S]jcrry, Collins 
or Bendix autopilots. Radar «ill cost 
about $20,000 extra, including installa- 
tion. 'Hie second Super Lodestar prob- 
ahlv nill be fitted nith Collins radar. 

• Ooc-vear uiicoiiditinnal guarantee to 
include airframe, powerplants, wiring 
and engineering. 

Fuselage Modifications 

l''ollowiii| a com|)lete tcardouii of 
llic basic Lodestar and and an over- 
haul to Cisil .Aeronautics .Administra- 
tion specifications for an 8.000 hr. 
thcck, Minnesota laps all fuselage skin 


not parallel to the line of flight with 
Minnesota Mining & Manufacturing 
Co. aerodynamic seal to minimize skin 
lurlnilencc and drag. I'liis procedure 
also is followed on the wings and tail. 
The former fusctagc-to-stabihza fairing 
Siridle is remosed and a new one of 
aluminum extends farther forward, cut- 
ting drag and prosiding an area for a 
flush antenna. new front spat bt-ain 
is iiistailcd. 9 in. lower and llusli with 
Ihe cockpit floor. The coscred liox 
prcsioiisty located alicad of the .spar is 
deleted, providing easier access to tlic 
tnefcpit. A bulkhead Inning ple.ited 
doors is located at Station ISS. at the 
main spar, to separate the cabin from 
the cockpit. .All cabin windows arc 
tinted dmiblc-tlnckness to reduce noise 
lescis. 

nic cockpit lias ,i wrai>-around bird- 
proof glass u indshield 275 sq. in. larger 
in iire.T than the standard Lodestar coii- 
figii ration. 

Redesigned control |«dcstal allows 
more foot room for easier entry and 
greater accessibility to the aircraft’s 
controls. 

Pedestal ineludcs: autopilot con- 
trol head with approach coupler and 
altitude controller; visual autopilot trim 
indicator; carburetor air and oil cooler 
door control suifehes and position in- 
dicator; electric propeller control and 
ssvitches; supercharger control switches 
and indicator lights; throttles, mixture, 
landing gear, and rving flap controls; 


HERE’S A TOUGH 
PROBLEM OF 
ACCESSIBILITY 

for some fasteners but easily 
licked with HI-SHEARSl 



Because of its minimum 
protrusion, weight and tool 
clearance, the KI-SHEAR rivet is 
installed into critical space 
areas not accessible to other 
high strength fasteners. 

Inexpensive HI-SHEARSets 
ore available in a variety 
of shapes and sizes. 

Hl-SHEAR fools are used in 
standard rivet guns and squeezers 
— eliminating special single 
purpose driving equipment. 
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Dickers 

NEW ADMINISTRATIVE 
and 

ENGINEERING CENTER 



Dedicated to the Development 
and Improvement of 

Hydraulic Components and Systems 
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PRAn&WHITNEY ENGINES 
HELP BUILD 
U.S. LEADERSHIP 
IN JET LINERS 

J6 leading airlines will offer jet service 
in U.S. transports with JT3 and JT4 engines 

American-made jet airliners flying for 16 U. S. and 
foreign lines will be in service over five continents 
starting in 1959. More than 190 Boeing 707s and 
Douglas DC-8s have been ordered to date— and still 
more orders are in prospect. 

Turbojet engines designed, developed, and pro- 
duced by Pratt & Whitney Aircraft will power both 
the Douglas DC-8s and the Boeing 707s. These are 
the JT3, commercial version of the powerful J-57, or 
the even more advanced JT4. Both are of twin-spool, 
axial flow design which provides high thrust coupled 
with outstanding fuel economy. 

The new Douglas and Boeing jet transports will 
give the United States undisputed leadership in jet 
air travel. No aircraft in sight challenges them for 
speed, passenger capacity, and range. 

Throughout the history of aviation, Pratt & 

Whitney Aircraft engines have led the field. Now the 



Pratt & Whitney turbojet engines join the distin- 
guished company of the Wasp, the Twin Wasp, the 
Double Wasp, and the Wasp Major, helping the U. S. 
aviation industry continue its world leadership. 


PRATT & WHITNEY AIRCRAFT 

Division of United Aircraft Corporotion • Main Office and Plant: East Hartford, Connecticut 
Branch Plants: North Haven — Southington— Meriden 




World's first 

multi-jet attack seaplane 


The SeaMaster crouches like a sprinter ready to spring- 
Tlien. powered by four J-71 jets, she rushes forward and 
skims off the waves. 

Tlie slender-hulled croft carries aloft a 30.000-pound 
payload. Carrie.s it fast. She’s the world’s first inulli-jet 
attack seaplane — and is the pioneer of a mobile seaplane 
striking force for the U. S. Navy. 

Like many iand-basgd mulli.jct-«. the SeaMaster depends 
on Inco Nickel and fnco Nickel Alloys where service con- 


ditions are unusually severe. Particularly where special 
combinations of heat and corrosion resistance, strength, 
toughness, and ductility are required. 

Perhaps one of the Inco Nickel Alloys can solve a 
metal problem for you, loo. Inco’s Technical Service Sec- 
tion is ready to help you investigate. Write them, giving 
details. 

THE INTERNATIONAL NiCKEL COMPANY, INC. 

67 Woll Street New York 5. N. Y. 


Where Inco Nickel Alloys are used in jet aircraft 
Inconel Inconel "X" Nimonic alloys Inconel "W" 


, _ _ _ _ ' Inconel Inconel "X" Nimonic alloys 

Nickel Alloys S’atin™'™. 




no 


sion svstem using nitrogen action. 

Miniicsotii Aimiotive reports that it 
is doubling its present production area 
at W'old Chamberlain h'icld, Minne- 
apolis. to handle the cimversiou ptoject 
in addition to other production in- 
eictiscs. 

Tile additional section will be housed 
in ti new hangar adjacent to the present 
56,000-sq. ft. facility. 

National Sells Lodestars. 
Sultstitiite.s Couvair 340’s 

National Airlines is gradually replac- 
ing its licet of 1! Lockheed Lodestars 
with Convair 540s on routes previously 
served by the l.ockheeds. 'rtie airline 
had converted some of the Lodestars 
into executive transports and ssas char- 
tering them to corporations. Conver- 
sion of tlie remaining planes to execu- 
tive configuration will be made before 
disposal. 

Three of flic Lodestars ate being of- 
fered by W'illiam C. Wold Associates, 
New York mnlti-cngiiic aircraft broker. 

PRIVATE LINES 


Expanded "wet-wing” tanks on Un- 
ion Oil Co.'s Convair 540 business 
transport pros-ide approximately 580 gal. 
additional fuel, increasing its range by 
some 600 mi. All fuel is kept outboarfi 
of the engine nacelles. Modification was 
handled by Pacific Airmotivc Corp.. and 
.6ircraft Tank Service, Inc., Burbank, 
Calif. 

Extensively modified Com'air L-15 is 
being built by Longrcii Aircraft Co.. 
Torrance. Calif. Company has received 
Civil Acroninitics .Administratiem cer- 
tification on Part 05 of the Cii’il .Air 
Regulation covering this model. It is 
possihlc that production may be han- 
dled ill Mexico. 

Chemical weed control circular Is 
available to aerial applicators from 
North Dakota Aeronautics Commission 
Extension Sen icc. Fargo. -Ask for Bulle- 
tin A-:53. 


A 140-nii, aerial jihoto siirvcv will 
help rc-locatc U. S. Route 60. Inter- 
State Route 5. Va. Tlic state road 
commission has recently assigned the 
ptoject to Aero Scnice Corp.. Pliilii- 
clclphia. Pa, 

Royal Gull amphibian will he sold in 
Ontario. Canada, by Field Aviation Co., 
Ltd.. Oshawa. Dealership was granted 
by Timmins Aviation, Ltd., Montreal, 
Royal Gull Canadian distributor. 

Key to Aviation Weather Forecasts 
explains weather symbols on card ap- 


NORTH AMERICAN’S 
Columbus Division 



Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 


You can share in a new kind of career challenge ... if you 
have experience and vision. Here's the story briefly: 

North Araerican's Columbus Division has prime responsi- 
bility for the design, development and production of North 
American's Naval airplanes. The Division is young, with the 
highiy-successful FJ-4, a "concept-to-flight” Columbus Divi- 
sion product, as evidence that its engineering team is ''going 
places." 

Young organization . . . greater Individual Opportunity 

You are sure of . . . Stabilit y . . . North American Aviation 
is the company that has built more airplanes than any other 
company in the world . . . Promise , . . the availability of posi- 
tions for experienced engineers comes only from success. 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicists, ThennodynamicUts, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel ModelDesigneisandBuilders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 
J. H. Papin, Personnel Manager, Department S6AW, North 
American's Columbus Division, Columbus 16, Ohio. 



Horth American Aviation, inc. 

*e«g.U.S.PaLOa. COLUMBUS DIVISION 
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MODERN BUSINESS 



AND MODERN 


SCHOOLS 



NEED EACH_PXHEJ* MORE THAN EVER 


This has been a great year! America is building and 
replacing and thus moving faster than ever before. 

Only one tiling. Will the labor market keep pace? 
That’s where schools are important. If your 
company isn’t helping community groups to get modem 
scliools, it’s not apt to get the skilled people it 
needs. Self interest, civic spirit, or both, 

you should make schools your business, too. 


Want to find out how to help in ijour community? I 
Get specific information by writing: | 

Better Schools, 9 East 40th Street, New York, N. Y, | 

I 
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prOMiiiatdv 4.iii. St in. Qiumtitics of 
lip to 25 arc available from; U.S. Dc- 
]ijrtmcnt of Commerce, We.ithcr Bu- 
reau. Washington 25. D. C. 

Ohio’s liigliway patrol department 
aeqiiirvd a Cessna 1S2 for search-and- 
icscue. manhunts, disaster aid. ttalhc 
control and similar duties. 


DESIGN 

ENGINEERS 

and related professional fields of Stress, Weights and Bolances, 
Tool Engineers, Chemical Processes, Thermodynamics 


New index to safets' puhlications is 
available from Civil .Aeronautics .Admin- 
istration. Ask for AvLition Safety Ike- 
Icnsc No. 404. 

'I'ransistotizcd intorcomfor instructor- 
student use in light aircraft lias batters' 
good for 100 hr. Printed circuitry is 
also used- Trade named "I’lanc-T'aik,” 
the unit Is made bv Goldak Co.. !nc, 
1544 W. Gknoaks Blvd., Glcndaic 1, 
Calif. 

A Westland \ATiirlwhid (S-55) heli- 
copter is being dclisercd to King Sand 
Bin- .Abdul Aziz, Saudi .Arabia, for use 
on prisate hunting trips. T lie dual-con- 
Irol eight-passciigcr aircraft will be main- 
tained hv Saudi .Arabian Airlines. 

Tufts-Edgeumhe, Inc., Piper distribu- 
tor, is moving to a 216-acre airport near 
Elgin, III., from its main base near 
Elmhurst, which is being closed donn 
tire end of tliis tear due to expansion of 
private dwelling construction. The dis- 
tributor expects to spend Sl00,000 im- 
proving the new locution. 

New dc llavillaiid Heron four-engine 
executive transport is in the U.S. to 
explore sales market. It differs from 
earlier models in liaviug full-feathering 
|)rc)ps, also increased fuel capacity- total- 
ing 500 U.S. gal., sufficient for 10 hr. 
cnduiancc. I'ully equipped, except for 
radio, it sells for abeiit S250.000. Plane 
is being demonstrated by Dll's U.S. 
rcprcscntatis'c I. S- h'ossett. Marine Air 
rcmiinal. LaGuardia Airport, N. Y- 

Carnia AVeejet primary trainer 
imshcd near Tucson. Ariz., after tlic 
Air h'orcc pilot lurachiitcd during a 
spin. Designed primarily to compete 
for Navs- orders with the Beech 7> Jet 
Mentor and T'enieo 5 1 . the Continental 
J69.po»-crcd W'ecjct (AW Apt. 2, 27) 
had been clocked at 510 niph. at 15.000 
ft. and dived at 476 mph. Carina Man- 
iifacturing Co., Torrance, Calif-, plans 
to biiMd anotficr piototypc. 

Landing roil can be reduced greatly 
with proper use of flaps and elevators 
after touclidoivn. National Adiisotv 
Committee for Aeronautics points mif. 
You can rednec stopping distance on 
wet concrete 10% by raising clcs'ators 
immediately after the noscwhccl touclics 
down. Immediate flap retraction pro- 
vides up to 25% less toil on dry con- 


FOR A BETTER WAY OF LIVING 



line near beautiful San Diego, California in lovely Chula Visra on 
the bay. Beaches, mountains, desert resorts, Hollywood. Old Mexico 
all nearby — outdoor family living in scenic surroundings and 
America's finest year-round climate. 


AND A BIGGER FUTURE 



learn about Rohr and the unusual personal security and opportunity 
you find here at this large, progressive, growing Company. Learn 
about the new, challenging engineering programs at Rohr, tlie sound 
management policies, personal benefits, chances for rapid advance- 
ment, company-wide team spirit — and ocher career advantages that 
do make Rohr Aircraft Corporation a better place for you to work 
for a bigger future. 
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Flaps liiis'c little 



Crete, 25% if it’s « 
effect if it's icy. 

■■Vitwork’s Arlington (Va.) braiicli 
moved to 5821 Seminar)' Rd., Bailer 's 
Crossroad, Alexandria. Va. Nesv phone: 
IKffeison 3-S118. 

Map showing trpiwl DMli eosetage 
at 'i.OOO ft. altitude and location of 
"round distance measuring equipment 
weilities is asailable gratis from Gen- 
eral .Aircraft Supph' Corp., Detroit Cits 
.Airport. Detroit 13, Mich. 

I'lill-timc airport consultant is on the 
staff of Aircraft Owrrers & Pilots .Assn.. 
W ashington. D. C.. as part of AOPA's 
intensified program to increase small 
airport and landing area facilities. .Air- 
port member is Csril C. Tlioinp.son. 
wlio had been working part-time for the 
mianiratinn since last Augnst. 

M.ijor event for corporate pilots will 
be Reading .Asiation Service’s 7th .Ati- 
iiiia! ni.iiiitcnancc and operations meet- 
ing fnne 2 at Reading (Pa.)- Municipal 
Airport Highlights will include pres- 
entations of S6.000 in cash prizes and 
trophies to ont.standing business aircraft 
on the Kisis of appear.mcc and equip- 
ment. and .1 static displas' of new |irod- 
ucts. More than 1 ,000 pilots and guests 


front the tartar wall to the moon 


The Barrie of Kai-fung-fu in 1252 ... Ft. McHenry in 1814 . . . Goddard's 
experiments in 1920 . . the supersonic Bell X-1 in 1947 . . . these were mile- 
stones in rocketry. Slowly evolving into today's potent weapon, the rocket is 
still more than a weapon ... it is man's escape route into space. 

Before this frontier can be achieved, tremendously complex problems must 
be solved. Intriguing problems that challenge the ingenuity of even the most 
creative engineer. These problems are being solved every day by Bell Aircraft's 
engineering teams. 

Bell's rocket engine division has designed and built numerous successful 
rocket engines for different Army, Navy and Ait Force projects, including the 
Nike and Rascal guided missiles. In a continuing research program complete 
facilities are available, including 44 test cells capable of conducting over 400 


.American Cvnainid Co.. N. A .. is 
getting a Lcnisfar Mk. 1 business tr.ms- 
port with the new 1.425-hp. Wright 
9R7C9HD1 fRlS:0-Sfi) engines, rc- 
ccntlv released for civilian applicafions. 

New Lear distributor: Dixie .Air. Inc., 
Tiisc.ilonsa. -Ala., irst.illation and seir- 
icc of r.idin navigation and communica- 
tions equipment, gsro mstrnmonts and 
autopilots, and flight control svstems 

First production Safealhcr, prmiding 
automatic and certain indication of 
powcrplant failure for multi-Cngiiic 
planes, has been installed in Tsvin- 
Becch cxccutis'c transport of Champion 
Paper &• Fibre Co.. Houston. Tex. 


For the imaginative engineer with a sincere interest in his professional 
future and a wide choice in career opportunities, contact . . . 

MANAGER, ENGINEERING PERSONNEL 


flfSEARCH ENGINEER — hest transfer and 


• ROCKET TEST ENGINEERS 


DEPT. 20E 



P. O. BOX 1 » BUFFALO, N. Y. 


AcromaHe aircraft propeller inventory 
and manufacturing rignts hasc been 
piircb.iscd from Koppers Cn„ Inc., bs 
Universal .Afraaft Industries. Denver. 
Colo. Universal states that it will pro- 
duce the propellers soon. 

Izrckcd brake and sudden wind gusts 
are reported to be causes of accident to 
Cessna ISO belonging to Capt. Jimmv 
Angel .It David. Panama. Tlic well- 
known jungle pilot was hospitalized at 
Gotgas Hospital as a result of injuries 
occurred when plane turned over, shift- 
ing hcas'v exploration equipment onto 
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ENGINEERS . . . LOOK 

TEN YEARS AHEAD! 


Your objectives arc probably bigli profesBioiial Btanding. good income, 
good security and good living, All four can l>e achieved at Douglas. 

Douglas has the reputation of being an “engineer's outfit,’' with tlic 
tlircc lop administrative itosis being held by engineers. Mayljc tliot's 
why it's tlic biggest, most successful unit in its field. Certainly it offers 
llie engineer unexcelled opportunities in the specialty of his choice 
...be it related to missiles or commercial or military aircraft. 

You've looked around. Now look .-ilicud. .. and contact Douglas. 

For further inforuialion about opportunities with Douglas in Santa 
Monica. El Segundo and Long Beach, California and Tulsa, Oklahoma, 
write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. La'V'ene, 3000 Ocean Park Boulevard, Santa Monica, California 


First in Aviation 
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EMPLOYMENT OPPORTUNITIES 


ENGINEER 

s 


Be certain you 

MAKE THE J^IGHT CHOICE! 

1 

e 

e 

e 


HAVE THE KIGHT JOB! 



ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digiial and Analog) 

MISSILE GUIDANCE 



seafcins that psrmonenllr RIGHT pcuitlon, a>k j'oxrielf 

MY TALENTS ARE BEST SUITED FOR? 

Engineers come all sizes, shapes 


ralizt 


s individual opportunity for dev 


STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two questions are best answered by another 
question— “How high is up?" Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 

PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it's safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 

Arc the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living." 

WHAT CAN AC DO FOR ME? 

Write «s /« strictest confide, tee ...yon will hear from «s by reltmi mail. 

e coupon below . . . YOUR FUTURE DEPENDS UPON IT. 




EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 


ENCINCER5... 


t)eAi9K . • . 

Dovdopiiig major design layouts and assembly 
drawings; deciding location of aircraft or missile 
components and solving design stress problems. 

DyKoiim CK^tMceu . . . 

Theoretical analysis and testing toward aero- 
nautical control of flutter or vibrations; analysis 
and SMithcsis of automatic control systems. 

f Tedi . . . 

For flight test instrumentation, data analysis, plan- 
ning and coordinating airplane, mi.ssile, and heli- 
coptei' test programs. 


AeiuMl^HOMUcub . . . 

Analysis and determination of physic-.d dimensions 
and flight characteristics of ;iircraft configurations; 
and es aluating pcrfonnancc, stability and control. 

SbucUiteA £iu|we&u . . . 

Analysis of structural requirements concerning heat 
treat, physical dimensions and aerodynamic para- 
meters; inaking .stress calculations and predicting 
air loads. 

Roilat Sy»(£M6 • . • 

For work on complex fire control s)’stems and 
antenna design. 


Te&t . . . 

For F-101. F:JH and F4H projects. Must have eiigiiieeriug degree 
or equivalent, plus one year’s military or civilian experimental 
test flving. 


Slimnlalhig assigiimruls mailable on Airplane. Helicopter and Guided Missile development projects. 
Openings also e.\isl for recent college graduates. 


INDUSTRIAL ENGINEERS... 


Clue( VududMi AKoiiyAt- . • 

To superv ise the estimating, time and motion, and 
production anal)’sis functions. Heports to Chief 
Industrial Engineer. NN’ill require BS IE and min- 
imum nine (9) years' of applicable c.xpcricncc. 

Tuid DedigHetA . . . 

Expei icnced on small and large machine shop and 
assemblv jigs and fixtures. Openings at all levels— 
junior tool designers to group supervisors, 

PSoKi . ■ . 

Experienced in industrial building and utilitie.s 
design, structural, mocb.anical and electrical. 


Su^muAft>i f ad£UUA tfiqinmMq . . . 

Must know design and pl;mning of aircraft manu- 
facturing bnildiiigs. layout of service departments, 
final assembly and hangar operations. Prefer BS IE 
with a minimum of six (6) years' aircraft experience 
in aboxc type work. 

Sufi&uuAA'iA (KefluulA CKguteeiiA . . . 

One required for investigation of sheet metal fabri- 
cation, sub-assemblv, and ramp manufacturing 
techniques. .Another required for inve.stigation of 
methods of all machining techniijues, proving new 
macliines and related tooling problems. Prefer BS 
ME or BS IE with minimum -)-fi years' related 
experience. 


These positions of technical leadership are , 
function. This is on ideal situation for 
additional responsihililie 


ai available in our uexely reorganiied Indti 
\perienced aircraft industrial engineers 
h an expanding mnnufacturing operation. 


\triai £>igiiieerjng 
le/io nre jeeftiiig 


fl«sse submit 

rfCNNic4i nAciMm summog 

Dtpt. "Cl" 

P. 0. Bex 516, St. Louis 3, Missouri 
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EMPLOYMENT OPPORTUNITIES 




AERODYNAMICS AND 


PROPULSION 

RESEARCH 



ariirio: TKCHMCAL PERSONNEL DIRECTOR 

BATTELLE tNSTITLiTE. COLEMBLS, OHIO 


Engineer 

INSTRUMENTATION DESIGN ond 
APPLICATION SPECIALIST 



GEKERAl 0 ELECTRIC 


RADIO MAN 
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AVIATION 


2S. 1956 


EMPLOYMENT OPPORTUNITIES 


Abilities 
demanded 
by this 
position 
call for an 
engineer 
qualified to 
earn up to 

ns, 000 

Pro/e(/ teorfer— 

AIRBORNE 
FIRE CONTROL 
RADAR . . . 

Specific aecomplish- 
menls desired in: pulsi' 
radar transmitters, 
microwave tecliniques, 
timing and display cir- 
cuits, servomechanisms. 
Cai>able of technical 
and administrative 
leadershiji of engineers. 


Excellent salary will 
be only the first of 



DEVELOPMENT 

ENGINEERS 






EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 

SYSTEMS ENGINEERS ■* 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS ^ 


,^'RYAN 



.NEW 


AIRBORNE 

NAVIGATIONAL 

SYSTEMS 


MISSILE 

GUIDANCE 

SYSTEMS 


AIRCRAFT 

CONTROL 

SYSTEMS 


ENGINEER 


I. 

[■ 
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TEST ENGINEERS 


DO YOU UKE YOUR 
ENV/RONMENT? 





OUR 

ENVIRONMENTAL 

LABORATORY 



VIBSATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE • ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 



advanced 
systems studies 
at 
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Your future is assured 
as a United Air Lines 
FLIGHT OFFICER 


Your coreer at excellent pay 
in a growing industry is as- 
sured as a Flight Officer with 
United Air Lines! 

United is taking delivery this 
year and next on 45 new four- 
engine airplanes — followed 
by the first of 30 DC-8 Jets 
in 1959. United’s steady ex- 
pansion means future ad- 
vancement. You're paid 
while training at United's 
extensive Flight Training 
Center at Denver, Colo. You 
receive $485 a month as soon 
as you go on line duty. And 
United offers a broad insur- 
ance program, retirement in- 
come plan, other benefits. 
To qualify you must have a 
commercial pilot’s license 
with 165 hours or more (no 
multi-engine time required); 
be a U. S. citizen, 21-30, be- 
tween S'7' and 6'4" in height, 
a high school graduate, and 
able to pass a flight physical 
without waivers. Applicants 
with C.A.A. instrument rat- 
ing and superior flight quali- 
fications will be accepted 
through age 32. 

Send the coupon today for 
details on the opportunity 
awaiting you as a United Air 
Lines Flight Officer! 




many moons 


Less than 5,000 working hours from now, 
Martin will launch the world's first earth satel- 
lite. As with the famed Martin Viking Rocket 
program, this is to be No. 1 of a continuing series 
of iLstronautical research vehicles — man-made 
moons which will chart the way toward the con- 
quest of the final frontier, space itself. 

If you are interested in the greatest engineer- 
ing adventure of oiir time, contact J. M. 
HoUijday.Depi. tfT-05, The Martin Co»i 2 iany, 
Baltimore 3, Maryland. 


-WM MSM 

^ I— 1- i f=e ^ 
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EMPLOYMENT OPPORTUNITIES 


¥ 


Engineers in 

training . . . 
Experienced 
engineers . . . 





Qh ^ 

,J/ne at ^ 7^ 

_,Z^ a/itt iC4 . 

0tca.^, a ydt^^. 

7c-^^t9t£fc£4^/iaa-4a-M UftgAjl 

iJAgL'>*^A£a£& /.d^ 04. a 


OoCt^ 

t^eCOAjt Oyt^ /Oyfp^.i'9*.*7^4 

_4044^ cXuA^tt4 , y47^t£o .etT- . 





da^ dz-^ at/ atoti/' 

tttMAfdi dz/ <:^Wy Or^AACet.. y'r r t.i*.*tS.^ 0.4 

{SoyrutA-Cf, /atrs^ 'T^oac&i o^u/ o73Ua 4. ta.y»~ttjt 
'^-/noieA.ACAZ^tZA^ a^rut J2*yt4'»-jeio<fd£/o4m4.- 
u/itt 0^4.0^ tC^.ta^*<ZOM/tdz4a>t7to 

YotOLtZ.diit^ ..at^udcdpc/'dt uta*i. 

di. art. td4^Aztnt.^^t4t)>l. .AzAjL at"^Ait^~ 

U^trttt.4l^ /liAZOAet., 

,4y>.0,t‘y4£A.^ i^/fod*44^^4ctda..>us4. a^*u/ 
/lt<t4t/i>,/yrU4Aat</a.<Jt^^ ^< 2 ^ ‘ ' - ~^ '• 

.. _ 

jto — £odyyn4iy£on&^ 

^OtC,^4t, tfi a^ru/ ^W»«^sTZ^.<aSt^ 
trLyrrU^At^ ^to^t yotc (tt^ . 
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HYDRAULIC 
NEEDS RESEARCH 
ENGINEERS 

Develop TEST FACIIITIES for Jel Engine Fuel 
Control Systems ond Components. 





GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN 


SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


OVERHAUL & 
MAINTSNANCe 


''Bca'" 

LODESTAR TWIN BEECH 


BALTIMORE AERO SERVICE 


SPARE 
PARTS I 

SALES M^rovisianer 



AIRCRAFT AND ENGINE 
OVIRHAULS 

HARBOR FIELD BALTIMORE 22. MD. 
ATwater 4-B510 


PARTS & SUPPLIES 



AIRCRAFT DEALERS 

WEISCH^ AVIATION^ COMPANY 


IF YOU RENDER A SERVICE TO THE 
AVIATION INDUSTRY YOU SNOUID 
INQUIRE ABOUT THIS SECTIONf 
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FOR SALE! 


Z,'SS..Tr. 


EXECUTIVE DC-3 




HELICOPTERS 
2 HILLER UH-12 




LEEWARD 





SEARCHLIGHT SECTION 
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W liv Not Aniiv Ail ? 


AVIATION 


Harvey extrusions... 
for better, lighter 
planes in less time 




AtUMINUM SAttS, »NCo rOMANCe, CAUfOKNM-SSANCH OffICJS IN P/HNOPAl ClflfS 



The F3H-2N Demon recently began its lour of duty as an 
operational fighter of the U.S. Navy following a Fleet 
Introduction Program described as “one of the most 
successful ever held at Patuxent.” 

Six of these versatile McDonnell fighters, powered by the 
Allison J71 engine, were put through an accelerated 
flight and maintenance program by Naval aviators and 
maintenance per.sonnel brought in from various Fleet 
squadrons. 

The program— successfully completed more than a full 
week ahead of schedule — involved over 600 hours of 
intensive test flying under simulated combat condi- 
tions. It included catapult launchings, simulated carrier 
landings, night instrument flying, night intercepts, night 
formation Hying and a full range of tactical maneuvers 
typical of combat fleet operation at all altitudes from 
sea level to very high altitudes. 


By successful completion of this exhau.stive test program 
in record time, the F3H Demon and Allison J71 clearly 
demonstrated the qualities of reliability and dependability 
required of all new equipment before entering fleet serv- 
ice. Already established as the fastest all-weather Navy 
fighter now in service, the Allison-powered Demon thus 
becomes a valued and respected addition to the air arm 
of the U.S. Fleet. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 




AND TURBO-PROP POWER 


AMERICAN BUILT FOR THE JET ERA IN AIR TRAVEL 






